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I. 

UPON  THE  PRESENT  STATUS  OF  OTOSCLEROSIS.* 

By  Prof.  Dr.  Alfred  Denker 

Halle,  A./S. 

The  publications  of  the  year  just  past,  and  especially  the 
therapeutic  suggestions  which  have  been  made,  show  us  that 
we  have  by  no  means  become  united  upon  the  conception  of 
otosclerosis. 

Before  I  enter  into  the  discussion  of  this  theme,  it  seems 
necessary  for  me  to  state  clearly  what  I  and  my  German  col- 
leagues understand  by  the  term  otosclerosis. 

In  my  article  on  stapes  ankylosis,  which  I  read  in  1903  before 
the  meeting  of  the  German  Otological  Society  at  Wiesbaden, 
and  in  my  monograph  on  otosclerosis,  I  have  set  down  for  the 
conception  of  this  disease  the  following  definition: 

We  understand  by  otosclerosis  a  disease  in  which  there  is  a 
permeable  tube  and  a  normal  tympanic  membrane,  accompanied 
by  a  definite  and  characteristically  marked  clinical  picture  of 
a  progressive  difficulty  in  hearing,  as  shown  by  th€  functional 
tests.  As  a  pathologicoanatomic  foundation  for  the  disease, 
investigations  have  revealed  a  loss  of  movement  of  the  stapes, 
brought  on  by  bony  ankylosis  in  its  framework  or  in  the  niche 


♦Read  before  the  Ninth  International  Otological  Congress,  Boston, 
August,  1912. 
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of  the  oval  window,  and  a  progressive  spongification  of  the 
bony  capsule  of  the  labyrinth. 

To  this  definition,  upon  the  ground  of  our  present  knowledge, 
must  be  added  that  in  addition  to  the  disease  of  the  bone,  there 
is  to  be  found,  as  shown  by  a  histologic  examination  of  a  large 
number  of  cases,  an  atrophic  degenerative  process  in  the  nerve 
endings  in  the  membranous  labyrinth.  *" 

Only  those  forms  of  disease  which  clinically  and  pathologico- 
anatomically  correspond  to  the  above  definition  wdll  be  dealt 
with,  and  not  those  forms  of  chronic  affections  accompanied  by 
thickening  of  the  interstitial  connective  tissue,  which  because  of 
changes  on  the  tympanic  membrane  are  recognized  as  chronic 
adhesive  processes  or  as  the  residues  of  long  standing  middle 
ear  suppurations. 

I  understand  thoroughly  that  the  expression  otosclerosis, 
which  originated  with  v.  IVoltsch,  in  no  way  corresponds  to 
the  pathologicoanatomic  character  of  the  disease,  v.  Troltsch 
selected  this  name  because  he  supposed  that  the  otosclerosis  led 
to  an  increased  rigidity  of  the  soft  covering  of  the  tympanic 
membrane,  the  hammer-anvil  articulation,  and  especially  of  the 
window,  which  eventually  led  to  a  complete  rigidity  of  the  joint 
and  to  immobility  of  the  stapes,  in  consequence  of  a  calcifica- 
tion and  ossification  of  the  ligamentum  annulare.  He  added, 
however,  that  anatomic  examination  would  result  in  an  increase 
in  our  knowledge  of  otosclerosis  that  would  create  for  it  a  dis- 
tinct position  among  ear  affections.  That  this  in  reality  is  the 
case  has  been  shown  by  the  extensive  literature  in  the  last  two 
decades  describing  the  essential  changes  in  the  labyrinth  cap- 
sule and  the  stapediovestibular  articulation.  We  now  know 
that  lesions  occur  in  the  labyrinth  capsule,  in  the  ligamentum 
annulare,  and  in  the  footplate  of  the  stapes  w^hich  result  in 
a  clinical  picture  greatly  resembling  the  symptoms  appearing 
in  middle  ear  disease.  In  a  number  of  cases  thev  absolutely 
correspond  with  the  characteristic  functional  symptoms  of 
middle  ear  disease,  without  demonstrable  inflammatory  changes 
in  the  soft  coverings  of  the  middle  ear. 

It  has  been  repeatedly  sought  to  substitute  other  expressions 
for  otosclerosis.  It  has  been  proposed  to  designate  the  disease 
as  "stapedioankylosis,  with  or  without  spongification  of  the 
labyrinth  capsule."  Heimann,  in  his  article  reported  at  Bud- 
apest, recommended  the  term  "periostitis  ossificans  stapedio- 
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vestibularis,"  and  Manasse  in  his  recent  monograph  calls  this 
disease  process  "otitis  chronica  metaplastica  of  the  labyrinth 
capsule."  Apart  from  the  fact  that  the  expression  "periostitis 
ossificans  stapediovestibularis"  does  not  include  those  cases  in 
which  the  disease  process  surely  arises  primarily  from  the 
bony  labyrinth  capsule,  I  hold  it  as  more  correct  to  cling  to  the 
term  otosclerosis  until  we  are  entirely  clear  as  to  its  etiolog>  and 
pathologic  anatomy ;  and  this,  even  to  this  day,  in  spite  of  the 
countless  and  careful  works  upon  the  subject,  is  still  unknown. 

Upon  the  grounds  already  mentioned,  and  in  order  to  pre- 
vent the  proposaJ  of  other  therapeutic  remedies  which  are  ben- 
eficial in  the  treatment  of  chronic  adhesive  processes  or  the 
remains  of  a  chronic  middle  ear  suppuration,  but  which  can 
have  no  feasible  influence  on  a  process  affecting  the  labyrinth 
capsule  or  the  stapediovestibular  joint,  I  desire  to  propose  that 
this  German  conception  of  otosclerosis  be  universally  accepted. 

In  regard  to  the  etiology  of  the  pathologic  process  in  the 
labyrinth  capsule  and  the  stapediovestibular  articulation,  there 
are  two  opposite  opinions :  some  authors  hold  the  opinion  that 
the  changes  are  to  be  considered  as  secondary  ones,  that  they 
are  caused  by  an  inflammation  of  the  membrane  lining  of  the 
middle  ear.  Habermann  particularly  holds  this  view,  upon  the 
ground  of  thirteen  cases  which  he  examined,  the  results  of 
which  caused  him  to  beheve  that  the  bone  disease  comes  from  an 
inflammation  of  the  middle  ear,  whence  it  is  transmitted  along 
the  larger  vessels  to  the  bone,  and  is  disseminated  by  means  of 
the  medullary  spaces.  Katz  considers,  as  does  also  Toynbee  for 
some  of  his  cases,  the  disease  to  be  a  definite  inflammation  of 
the  stapediovestibular  articulation,  upon  a  rheumatic  basis,  and 
designates  it  as  "arthritis  rheumatica."  A  similar  opinion  is 
held  by  Schilling,  who  says  that  in  his  case  he  observ'ed  a 
spongification  of  the  labyrinth  capsule  which  took  its  origin 
from  the  periosteum  of  the  middle  ear.  Scheibe  also  contends 
that  in  those  cases  in  which  an  earlier  middle  ear  suppuration 
has  been  demonstrated,  but  only  for  those,  a  causative  relation 
between  the  two  diseases  is  possible. 

In  contrast  to  this  conception  of  an  inflammatory  middle  ear 
disease  as  the  antecedent  cause,  most  of  the  remaining  authors 
who  have  made  histologic  examinations  contend  that  otosclero- 
sis is  a  disease  appearing  primarily  in  the  bone.  Moss  in  1867 
was  the  first  to  express  the  opinion  that  in  view  of  the  lack  of 
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any  change  in  the  middle  ear  mucous  membrane,  the  disease 
must  be  an  ostitic  process  of  the  temporal  bone. 

Bezold  and  Scheibe,  upon  the  ground  of  their  histologic 
examinations,  arrived  at  the  belief  that  the  bone  disease  took 
its  origin  either  from  the  labyrinth  capsule  itself  or  from 
the  periosteum  of  the  niche  of  the  oval  window.  The  opinion 
that  it  is  a  primary  bone  disease  of  the  labyrinth  capsule  is  very 
energetically  advanced  by  Politzer,  who  bases  his  views  chiefly 
on  the  facts  that  in  his  large  material  most  cases  failed  com- 
pletely to  show  changes  in  the  mucous  membrane  of  the  middle 
ear,  and  that  the  greatest  changes  were  found  in  the  deepest 
layers  of  the  bone.    This  opinion  is  also  held  by  J.  MoUer. 

The  pathologic  anatomist  Hanau,  who  examined  the  speci- 
mens from  the  cases  published  by  Hartmann  from  the  Sieben- 
mann  clinic,  contends  that  the  process  at  the  stapes  and  the 
niche  of  the  oval  window  is  a  hyperostosis  with  a  rebuilding 
of  the  bone,  and  designates  this  newformed  bone  as  metaplastic 
connective  tissue  bone,  originating  from  the  periosteum.  Sie- 
benmann,  as  the  result  of  his  investigations,  concludes  that  the 
spongification  does  not  arise  from  the  periosteum,  nor  does  it 
develop  primarily  from  the  labyrinth  capsule,  but  that  the  old- 
est parts  are  to  be  found  at  the  junction  of  the  labyrinth  capsule, 
which  is  formed  out  of  the  endochondrial  substance,  with  the 
connective  tissue  bone  arising  secondarily  from  the  periosteum 
(probably  in  the  last  named  structure  itself).  Briihl  also  is  of 
the  opinion  that  we  have  to  deal  with  a  primary  bone  disease, 
which  develops  and  progresses  especially  at  the  border  between 
the  endochondrial  and  connective  tissue  bone. 

Hegener  expresses  as  his  opinion  that  in  otosclerosis  two 
distinct  processes  exist  side  by  side.  The  bony  change  and 
the  disease  of  the  auditory  nerve  must  be  differentiated  from 
each  other,  and  the  acoustic  affection  should  not  be  considered 
as  the  result  of  the  bony  changes. 

Manasse,  in  his  monograph  recently  published,  agreed  with 
the  opinion  of  Politzer  and  Siebenmann,  that  the  pathologic 
changes  which  determine  the  clinical  picture  of  otosclerosis 
are  the  product  of  primary  disease  of  the  labyrinth  capsule. 
As  to  my  own  standpoint  concerning  the  question  of  the  point 
of  origin  of  the  pathologic  changes  in  otosclerosis,  Heimann 
and  Froschels,  in  their  review,  incorrectly  stated  that  I  con- 
sider otosclerosis  a  disease  following  a  middle  ear  inflammation. 
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This  is  absolutely  not  the  case.  I  have  indeed  granted  the  pos- 
sibility that  in  those  cases  of  otosclerosis  accompanied  by  in- 
flammatory changes  in  the  mucous  membrane  of  the  middle 
ear,  the  disease  might  have  taken  its  origin  from  the  mucosa. 
But  I  further  distinctly  stated  that  this  conception  of  the  etiol- 
ogy of  the  disease  leaves  entirely  unexplained  the  origin  of  the 
bone  process  in  the  labyrinth  capsule  in  all  cases  in  which  a 
normal  middle  ear  mucous  membrane  is  demonstrated. 

For  these  cases,  only  a  primary  disease  of  the  bone  or  the 
periosteum  can  enter  into  consideration.  That  the  bone  changes 
can  occur  without  cooperation  of  the  periosteum,  we  are  justi- 
fied in  believing,  following  the  publications  of  Siebenmann, 
Politzer  and  Manasse,  who  found  isolated  foci  in  the  cochlea 
which  nowhere  involved  the  middle  ear  mucous  membrane.  It 
is  therefore  certain  that  in  a  number  of  cases  the  pathologic 
changes  take  their  origin  absolutely  from  the  bony  labyrinth, 
while  the  middle  ear  mucous  membrane  cannot  with  the  same 
certainty  be  designated  as  the  originating  point.  It  cannot, 
however,  be  excluded  that  in  some  cases  the  disease 
process  extends  from  the  mucosa  of  the  middle  ear  into 
the  bone ;  but  it  is  just  as  possible  that  the  mucous  membrane 
changes  found  in  otosclerosis  are  accidental,  and  it  is  not  nec- 
essary to  bring  it  into  consideration  as  the  originating  point  of 
the  disease. 

There  prevails  also  no  unity  in  the  interpretation  of  the  bone 
alteration.  One  group  of  authors  holds  the  inflammatory  char- 
acter of  the  change  as  proven.  Manasse  especially  holds  this 
opinion,  and  upon  the  ground  of  his  histologic  investigations 
makes  the  following  statement :  "The  commencement  with  the 
formation  of  osteoid  and  granulation  tissue,  the  interchange 
between  apposition,  resorption  and  renewed  apposition,  the 
giant  cell  formation,  these  are  all  processes  such  as  we  find  in 
chronic  inflammator)'  processes  in  the  bone — for  example,  in 
ostitis  chronica  fibrosa.  There  also  occur  the  conversion  of 
richly  cellular  marrow  into  fibrous  marrow,  the  production  of  a 
hard,  compact  bone,  and  exostosis  formation,  ajl  characteristics 
of  a  productive  process  analogous  to  chronic  inflammation  in 
other  organs."  Manasse  proposed,  therefore,  for  the  entire 
disease  process  in  the  bone  the  name  "ostitis  chronica,"  and 
since  the  characteristic  feature  of  this  inflammatory  process  is 
the  change  in  the  old  labyrinth  capsule,  he  called  the  entire 
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affection  "ostitis  chronica  metaplastica  of  the  labyrinth  cap- 
sule." 

Briihl  designates  the  bone  changes  in  the  labyrinth  capsule, 
in  agreement  with  Orth,  as  a  spongy  hyperostosis,  and  explains 
their  origin  as  follows :  By  means  of  the  vessels  of  the  hyper- 
plastic periosteum,  and  at  the  same  time  of  the  vessels  of  the 
Haversian  canals  of  the  periosteal  built  bone,  a  dissolving  of 
the  old  bone  is  brought  about,  which  is  followed  by  a  regular, 
even,  excessive  formation  of  connective  tissue  bone. 

Siebenmann  comes  to  another  conclusion,  after  careful  stud^i 
of  a  large  number  of  temporal  bones.  According  to  him,  the 
beginning  of  the  progressive  spongification  of  the  labyrinth 
capsule  occurs  not,  as  Manasse  supposes,  in  an  extension 
through  new  bone,  but  in  the  inward  growth  of  cells  from  the 
periosteal  tissue  through  the  bone  covering  into  the  normal 
Haversian  canals  of  the  labyrinth  capsule.  Lacunar  resorption 
from  the  walls,  with  the  aid  of  mono-  and  polynuclear  osteo- 
blasts, goes  hand  in  hand  with  it  and  fails  in  no  case.  New  bone 
apposition  results  only  where  resorption  processes  have  taken 
place.  The  newly  apposed  bone  contains  more  chalk  than  the 
old  bone,  and  does  not  deserve  to  be  known  as  osteoid  sub- 
stance. As  a  differentiation  from  ostitis  fibrosa,  the  spongify- 
ing  process  of  the  labyrinth  capsule  occurs  without  inflam- 
matory symptoms.  Granulation  tissue,  leucocytes  and  plasma 
cells  are  not  present. 

Since  our  colleague.  Dr.  Siebenmann,  intends  to  demonstrate 
his  newest  specimens  after  my  address,  you  will  have  the  op- 
portunity to  judge  for  yourselves  the  correctness  of  the  Sie- 
benmann theory.  But  when  we  have  arrived  at  a  decision 
concerning  its  inflammatory  or  noninflammatory  character, 
there  remains  still  the  questions :  What  is  the  essential  cause  ? 
What  gives  the  impetus  to  these  alterations  in  the  labyrinth 
capsule?  Concerning  this,  also,  there  have  been  many  hypothe- 
ses suggested.  For  a  long  time  the  authors  have  observed  that 
otosclerosis  is  a  disease  which  occurs  more  frequently  in  women 
than  in  men.  Although  Walb,  as  a  reason  for  this  phenomenon, 
suggests  that  the  affection  prefers  the  femal  sex  because  in 
them  is  observed  more  frequently  bad  conditions  of  the  blood 
and  distinct  anemia  than  in  the  male  sex,  which  conditions  he 
claims  are  the  etiologic  factors  in  otosclerosis,  it  is  more  prob- 
able that  pregnancy  and  the  puerperium  are  answerable  for 
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this  striking  property  of  the  sex.  This  opinion  has  much  more 
value,  when  we  remember  that  a  large  portion  of  these  oto- 
sclerotic  women  trace  the  beginning  of  their  difficulty  in  hear- 
ing to  the  time  of  pregnancy  or  the  following  period  of  con- 
valescence. 

The  coincidence  of  pregnancy  with  the  beginning  of  the 
otosclerosis  suggests  a  causal  relationship  between  the  function 
of  the  hypophysis  cerebri  and  the  ear  disease.  It  is  well  known 
that  the  hypophysis  regularly  enlarges  during  pregnancy  and 
returns  again  to  normal  during  lactation.  We  suppose  that 
the  hypophyseal  changes  during  pregnancy  depend  upon  a 
diminished  function  of  the  ovar>-.  This  conclusion  is  reached 
because  the  same  hyperplasia  of  the  hypophysis  occurs  in  ex- 
perimentally castrated  female  and  male  animals. 

Furthermore,  it  has  been  possible  to  prevent  or  to  limit  the 
hypophyseal  hyperplasia  by  feeding  with  extract  of  the  ductless 
glands.  We  know,  furthermore,  that  as  a  result  of  increase  or 
disturbance  of  the  internal  secretion  of  the  h\-pophysis,  we  find 
bony  changes  which  are  called  acromegaly.  In  this  disease  are 
found  exostoses  and  irregular  porosity  of  the  external  layer, 
whose  histologic  examination  shows  that  this  is  not  a  specific 
pathologic  process,  but  that  apposition  and  resorption  take 
place  exactly  in  the  same  manner  as  in  normal  bony  gro^\'th. 
The  causal  relationship  between  the  anomaly  of  the  hypophysis 
and  acromegaly  is  shown  by  the  fact  that  the  latter  can  be 
cured  by  operation  for  hypophyseal  tumors. 

Although  the  changes  in  the  labyrinth  capsule  in  otosclerosis 
are  not  analogous  to  the  bony  changes  of  acromegaly  and  the 
puerperal  bony  processes,  still  the  fact  that  the  bony  change? 
for  which  the  hypophysis  is  responsible  and  the  beginning  of 
otosclerosis  both  occur  during  pregnancy,  gives  food  for 
thought,  and  I  would  like  to  call  your  attention  to  the  possibility 
of  an  etiologic  connection  between  malfunction  of  the  hy- 
pophysis and  the  origin  of  otosclerosis,  especially  in  persons 
with  an  hereditary  taint.  It  w^ould  be  a  very  good  plan  to  ex- 
amine cases  of  h}'pophy5eal  tumors,  with  or  without  acromeg- 
aly, for  s\-mptoms  of  otosclerosis.  However,  even  if  we  are 
willing  to  concede  that  the  cases  of  otosclerosis  which  begin 
at  the  time  of  pregnancy  can  be  caused  by  lesion  of  glattids 
with  internal  secretion,  only  a  portion  of  the  cases  can  be  thus 
explained.     Probably  constitutional  anomalies  may  cause  the 
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disease.  This  view  is  supported  by  the  fact  that  the  disease 
is  bilateral  and  the  degree  of  deafness  in  many  cases  is  the  same 
on  both  sides.  This  similarity,  in  many  cases,  is  represented  on 
the  patholog-icoanatomic  side  by  a  complete  symmetry  of  the 
bilateral  bony  changes,  which  caused  Otto  Mayer  and  Manasse 
to  believe  that  a  disease  of  the  vascular  system  is  the  cause  of 
the  affection. 

Undoubtedly,  the  most  important  etiologic  factor  is  heredity. 
Although  Panse  could  find  in  forty  patients  with  synostosis  of 
the  stapediovestibular  articulation  only  three  with  deaf  brothers 
or  sisters,  Bezold,  Denker  and  Siebenmann  demonstrated  in 
their  cases  of  sclerosis  percentages  of  52,  40  and  3S.  The 
family  trees  of  otosclerotics  published  by  Korner  and  Hammer- 
schlag  are  of  special  interest  in  the  question  of  inheritance  of 
the  disease.  Korner  thought  that  not  the  disease  itself  but  the 
predisposition  to  the  disease  was  inherited,  and  believed  that  in 
otosclerosis  it  is  always  a  case  of  inherited  predisposition  there- 
to. The  explanation  of  the  fact  that  we  cannot  in  all  cases 
show  heredity  connotes  that  the  determinants  representing  the 
special  peculiarity  do  not  necessarily  become  active  in  each  off- 
spring, but  can  skip  one  or  more  generations  and  suddenly  re- 
appear. For  these  reasons,  Korner  agrees  with  Siebenmann 
that  in  otosclerosis  there  is  an  abnormal  postembryonic  develop- 
mental process. 

Hammerschlag  agrees  with  Korner  that  there  is  always  an 
inherited  predisposition  in  otosclerosis,  but  concludes  that  the 
primary  appearance  of  otosclerosis  is  not  to  be  sought  among 
the  lower  mammals,  but  in  the  primates.  He  is  convinced  that 
if  the  disease  ever  appeared  among  the  primates,  a  primary 
appearance  among  them  is  possible  today.  It  is  unnecessary  to 
explain  the  apparently  spontaneous  appearance  of  cases  of  oto- 
sclerosis as  cases  of  latent  heredity.  In  his  work,  Hammer- 
schlag gives  two  family  trees  in  which  both  deafmutes  and 
otosclerotics  appear,  and  calls  attention  to  the  possibility  of  a 
genetic  connection  between  these  two  aural  lesions.  As  a  basis 
for  this,  he  states  that  in  many  cases  of  congenital  deafness, 
the  same  bony  lesions  are  found  as  in  otosclerosis,  and  that  in 
the  latter  degenerative  atrophic  changes  in  the  membranous 
labryinth  are  frequently  found  which  correspond  to  those  found 
in  congenital  deafness.  He  agrees  with  Hegener  that  in  oto- 
sclerosis there  is  not  a  secondary  process  in  the  acusticus,  but 
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a  primary  one,  coincident  with  and  independent  of  the  bone 
lesions.  Often  the  disease  in  the  nerve  appears  before  that  in 
the  bone.  Among  other  proofs  is  that  of  the  subjective  noises 
frequently  appearing  earher. 

On  the  grounds  of  his  investigations  upon  deaf  cretin  chil- 
dren and  on  a  deaf  cretin  dog,  Alexander  comes  to  the  conclu- 
sion that  otosclerosis  is  a  congenital  disease.  Since  the  bony 
changes  found  in  his  cases  completely  agree  histologically  with 
those  in  the  labyrinth  capsule  in  otosclerosis,  he  is  convinced 
that  the  latter  disease  is  also  a  congenital  one.  He  calls  the 
lesion  "ostitis  vasculosa,"  and  believes  that  the  otosclerotic  has 
very  vascular  bony  foci  in  his  temporal  bones  at  his  birth  and 
even  during  his  embryol>>gic  period,  and  that  only  at  puberty, 
and  in  some  cases  much  later,  do  they  extend  to  the  endosteum 
of  the  labyrinth  or  lead  to  fixation  of  the  stapes,  changes  on  the 
cochlear  window  and  secondary  degenerative  processes  in  the 
nerve  endings. 

Briihl  agrees  with  Alexander  that  the  hereditary  predisposi- 
tion to  the  disease  probably  has  its  anatomic  basis  in  a  con- 
genitally  misplaced  spongification  focus  in  the  labyrinth  cap- 
sule, which  begins  to  develop  under  the  influence  of  certain 
stimuli.  The  changes  which  affect  the  vestibular  articulations 
and  their  vicinit}'  are  probably  due  to  a  formative  stimulation 
of  bone  and  new  formation  consisting  of  pressure  and  traction 
which  have  their  greatest  action,  on  anatomic  grounds,  just  at 
the  anterior  circumference  of  the  vestibular  window,  the  site 
of  predilection  for  changes  in  stapes  ankylosis.  The  interrupt- 
ed traction  on  the  bone  caused  by  movement  of  the  footplate 
of  the  stapes,  sets  up  an  irritation  in  the  bone  and  periosteum. 
In  addition,  the  continual  contraction  of  the  musculus  tensor 
tympani,  which  likewise  lies  just  at  the  anterior  circumference 
of  the  stapes,  causes  a  permanent  unrest  in  the  periosteum  and 
bone  of  this  region. 

Bruhl's  hypothesis  is  opposed  by  Q.  ^Slayer.  He  believes  that 
it  is  incomprehensible  how  the  atypical  cases  (unconnected 
with  the  tympanic  mucous  membrane)  in  which  stapes  ankylo- 
sis is  present  should  be  due  to  traction  on  the  annular  ligament, 
and  the  formative  stimulus  should  cause  disease  of  the  bone  at 
remote  places,  while  in  the  cases  where  there  is  no  stapes  ankv'- 
losis,  the  same  foci  should  be  due  to  some  other  cause.  The 
fact  that  in  many  cases  the  lesions  in  the  labyrinth  capsule 
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show  a  complete  symmetry,  led  Mayer  to  the  belief  that  these 
foci  correspond  to  blood  vessels  and  are  caused  by  their  disease. 
The  causes  of  such  lesions  seem  to  be  above  all  disturbances^, 
in  the  vasomotor  functions,  but  he  thinks  that  other  causes  of 
local  circulatory  disturbances,  especially  organic  disease  of  the 
blood  vessels  (arteriosclerosis),  may  cause  the  same  changes. 
According  to  him,  the  heredity  consists  in  an  inheritance  of  the 
cause  of  the  disease,  for  it  is  well  known  that  heredity  plays 
a  great  role  in  both  arteriosclerosis  and  vasomotor  neuroses. 
That  Siebenmann  considers  otosclerosis  to  be  a  congenital 
condition,  has  already  been  noted  above. 

While  the  other  authors  could  accept  the  heredity  of  oto- 
sclerosis only  on  the  grounds  of  the  history,  and  the  subjective 
and  objective  findings,  Manasse  was  able  to  show  anatomically 
the  typical  bony  changes  in  two  members  of  the  same  family. 
There  seems  to  be  no  doubt,  therefore,  that  otosclerosis  is 
actually  an  inheritable  disease. 

Of  the  other  etiologic  factors,  lues,  above  all,  has  been  ac- 
cused of  being  the  cause  of  the  disease.  Habermann  made  the 
most  thorough  study  of  this  phase,  .and  is  convinced  of  the 
causal  relationship  between  otosclerosis  and  syphilis.  Later 
investigations  have  shown,  however,  that  lues  is  not  a  frequent 
etiologic  factor  in  producing  the  characteristic  changes  in  the 
labyrinth  capsule — first,  because  the  vast  dissemination  of  syph- 
ilis would  cause  a  more  frequent  occurrence  of  the  aural  affec- 
tion ;  and  second,  because  men  suffer  from  syphilis  much  more 
frequently  than  women,  while  otosclerosis  is  specially  a  disease 
of  the  female  sex.  But  especially  do  the  results  of  the  Wasser- 
mann  reaction  argue  against  the  correctness  of  Habermann's 
theory:  the  examination  almost  invariably  gives  results  which 
speak  against  a  luetic  etiology-. 

Many  authors  (Pause,  Hartmann,  Siebenmann,  etc.)  have 
noticed  that  many  patients  refer  their  disease  to  a  severe  cold. 
Although  we  have  no  exact  idea  of  the  manner  of  action  of 
low  temperatures,  we  cannot  reject  the  possibility  of  some  such 
etiology,  especially  since  very  observant  patients  have  noticed 
a  permanent  exacerbation  of  their  trouble  following  consider- 
able cooling  off.  Perhaps  it  is  disturbance  transmitted  through 
the  vascular  system. 

That  a  trauma  may  lead  to  stapes  ankylosis  with  the  func- 
tional symptoms  of  otosclerosis  was  shown  by  a  case  published 
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by  Politzer  in  1862.  If  we  review  what  has  been  written  con- 
cerning the  etiology  of  otosclerosis,  it  seems  correct  to  state  that 
in  the  majority  of  cases,  at  least,  we  have  to  do  with  a  hered- 
itary anlage  as  the  cause  of  the  disease.  This  predisposition 
lays  the  foundation  upon  which,  under  the  influence  of  certain 
Stimuli,  there  arises  thie  affection  with  its  characteristic  s\mp- 
toms  and  pathologicoanatomic  changes.  These  stimuli  are  the 
increased  bony  formation  during  puberty  and  the  bony  changes 
during  pregnancy  and  the  puerperium,  which  are  probably  de- 
pendent on  the  hyperplasia  of  the  hypophysis,  which  appears 
during  pregnancy.  Furthermore,  I  believe  in  the  correctness 
of  Otto  Mayer's  claim,  that  disturbances  in  the  circulation  such 
as  are  present  in  arteriosclerosis,  vasomotor  neurosis,  and  lues 
may  give  the  impetus  to  the  development  of  the  disease.  It  has 
not  yet  been  proved  that  the  continuous  movement  of  the  sta- 
pedial footplate  and  the  permanent  contraction  of  the  musculus 
tensor  tympani  can  be  regarded  as  a  cause  for  the  fact  that 
the  bony  alterations  develop  by  predilection  at  the  anterior  cir- 
cumferance  of  the  vestibular  window,  as  Briihl  claims. 

Shortness  of  the  time  at  my  disposal  forbids  me  to  go  into 
an  extended  discussion  of  the  pathologicoanatomic  changes  in 
the  labyrinth  capsule,  the  ligamentum  annulare,  and  the  stape- 
dial plate.  I  must  content  myself  with  demonstrating  the  char- 
acteristic pictures  with  the  projection  apparatus,  at  the  close.. 

As  to  the  symptoms  and  the  clinical  course  of  the  disease, 
I  will  be  brief,  since  the  greater  part  is  well  known.  You  know 
that  frequently  subjective  noises  of  the  most  varied  kinds 
(roaring,  ringing,  knocking,  etc.)  and  of  varying  intensity 
are  the  first  indications  of  the  disease,  and  that  these  noises  are 
sometimes  so  severe  and  act  so  unfavorably  upon  the  patient, 
that  they  are  regarded  by  them  as  a  greater  evil  than  the  deaf- 
ness. According  to  the  statistics  of  Bezold,  Politzer  and 
myself,  they  are  observed  in  70  to  80  per  cent  of  cases  of 
otosclerosis. 

The  diminution  of  hearing  usually  appears  very  gradually, 
so  that  the  patient  sometimes  cannot  tell  when  it  began.  Often 
only  one  ear  is  afifected,  and  the  other  not  until  later.  The 
course  is  usually  insidious,  and  frequently  many  years  pass  be- 
fore the  deafness  becomes  very  great.  However,  frequently 
rapid  exacerbations  are  seen.  As  to  the  degree  of  deafness 
and  the  results  of  exact  functional  tests,  they  are  dependent 
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on  the  location  and  extent  of  the  changes  in  the  capsule,  the 
annular  ligament,  the  footplate  and  the  membranous  labyrinth. 
The  variability  of  these  lesions  and  the  resulting  symptom 
complex  cause  the  disease  to  be  divided  into  three  forms : 

(1)  The  pathologic  changes  are  located  exclusively  at  the 
vestibular  window  and  its  vicinity,  and  have  led  to  a  bony  fix- 
ation at  the  footplate — isolated  stapes  ankylosis. 

(2)  Appearance  of  multiple  spongifying  foci  in  the  laby- 
rinth capsule,  with  atrophic  degeneration  of  the  membranous 
labyrinth  without  stapes  ankylosis. 

(3)  Bony  fixation  of  the  stapes  plate,  combined  with  other 
foci  in  the  labyrinth  capsule  and  with  atrophy  of  the  mem- 
branous labyrinth. 

If  it  is  a  case  of  purely  stapes  ankylosis  (group  1),  whisper 
is  usually  heard  at  a  short  distance  from  the  ear.  Numbers 
9  and  5  (German)  are  heard  the  poorest.  .By  an  exact  exam- 
ination we  can  obtain  the  symptom  complex  known  as  Bezold's 
triad,  characterized  by  raising  of  the  lower  tone  limit,  length- 
ening of  the  bone  conduction  in  the  Weber-Schwabach  test, 
and  negative  Rinne.  The  upper  tone  limit  is  usually  normal 
or  very  slightly  lowered. 

If  there  are  isolated  foci  in  the  labyrinth  capsule,  and  if  an 
atrophic  degeneration  of  the  membranous  labyrinth  results 
from  the  extension  of  these  foci  to  the  endosteum  of  the 
cochlea,  or  from  other  causes  (group  2),  without  changes  in 
the  stapediovestibular  articulation,  the  functional  symptoms 
of  nerve  deafness  appear.  Whisper  is  not  heard  in  many 
cases,  and  loud  tones  are  often  heard  only  at  a  short  distance. 
The  perception  is  worst  for  words  containing  high  sounds 
(6,  7).  Although  the  lower  tone  limit  can  be  about  normal, 
the  upper  is  greatly  lowered.  Bone  conduction  (Weber- 
Schwabach)  is  shortened  and  Rinne  is  positive. 

In  the  combination  of  stapes  ankylosis  with  spongifying  foci 
in  the  labyrinth  capsule  and  atrophy  of  the  membranous  laby- 
rinth (group  3),  the  following  functional  symptoms  are  ob- 
served: Hearing  distance  for  speech  and  whisper  greatly  re- 
duced ;  the  lower  tone  limit  is  raised  with  a  simultaneous  low- 
ering of  the  upper;  bone  conduction  is  not  increased  and  in 
many  cases  is  decreased,  while  Rinne  is  not  negative,  but 
briefly  positive  and  even  normal.  We  have,  therefore,  func- 
tional symptoms  which  speak  neither  for  an  uncomplicated 
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affection  of  the  conduction  apparatus  nor  for  a  pure  disease 
of  the  internal  ear.  In  such  cases  we  must  use  the  other 
methods  of  examination,  which  will  be  mentioned  in  discuss- 
ing the  diagnosis. 

Disturbances  of  equilibrium  and  attacks  of  dizziness  of  dif- 
ferent degrees  are  frequently  observed  in  otosclerosis.  They 
may  be  referred  to  a  direct  or  indirect  change  in  the  vestibu- 
lar nerve  or  its  endings  in  the  vestibule  and  ampullae.  Sieben- 
mann  proposed  the  theory  that  pressure  and  density  changes 
which  the  labyrinthine  fluid  undergoes  through  the  influence 
of  the  spongification  extending  to  the  endosteum  of  the  laby- 
rinth, are  responsible  for  the  lesion  of  the  function  of  the  nervus 
cochlearis  as  well  as  disturbances  of  equilibrium.  He  thinks 
that  the  new  formed  spongiosa  can  break  through  into  the 
perilymph,  and  by  means  of  the  sudden  increase  of  intralaby- 
rinthine  pressure  and  changes  of  position  cause  Meniere's 
disease,  both  in  its  milder  forms  and  in  the  form  of  apoplectic 
attacks  of  vomiting,  nystagmus  and  falling.  In  the  same 
way  Siebenmann  explains  the  sudden  appearance  of  loud  sub- 
jective noises,  such  as  thunder,  popping,  shooting,  etc. 

Pain  in  the  depths  of  the  ear  is  relatively  seldom  observed 
in  otosclerosis,  and  is  to  be  referred  to  changes  in  the  perios- 
teum or  the  stapediovestibular  articulation,  or  to  changes  in 
the  sensory  fibers  of  the  nervus  facialis.  The  patients  compar- 
atively frequently  complain  of  a  feeling  of  pressure  or  tension 
in  the  ear. 

The  hyperemia  of  the  promontorial  mucous  membrane, 
which  Schwartze  claimed  is  the  characteristic  symptom  of 
otosclerosis,  has  been  observed  both  in  nerve  deafness  (Sieben- 
mann) and  in  normal  hearing  (Briihl),  although  rarely.  These 
cases,  however,  may  be  initial  symptoms  of  cases  of  oto- 
sclerosis, which  later  develop  into  a  severer  form,  and  we  can 
regard  promontorial  hyperemia  as  a  symptom  which,  if  not 
absolutely  certain,  is  at  least  one  which,  with  others,  aids  in 
the  diagnosis  of  otosclerosis. 

The  paracusis  Willisii,  so  often  observed  in  this  disease,  was 
explained  by  Willis  himself  as  due  to  a  slack  drum.  Tojmbee 
explained  it  as  a  result  of  a  shaking  of  the  chain  of  ossicles, 
and  Politzer  also  thought  that  the  ossicles  whose  articulations 
had  become  rigid  had  by  this  shaking  been  displaced  from 
their  fixed  positions  and  thus  made  suitable  for  conducting 
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sound.  Siebenmann  gives  the '  following  explanation.  He 
claims  that  the  otosclerotic  is  disturbed  less  by  street  noises, 
such  as  railway  journeys,  than  the- normal  hearing  individual, 
because  they  are  composed  of  lower  tones,  the  perception  of 
which  he  has  lost.  To  this  is  added  the  fact  that  normal  hear- 
ing people  speak  louder  in  loud  noises,  and  for  this  reason 
the  otosclerotic  can  apparently  hear  loud  sounds  better  than 
in  quiet  places.  Urbantschitsch  explains  the  paracusis  WilHsii 
by  an  increased  function  of  the  nervus  acusticus. 

A  symptom  observed  frequently  by  patients  with  nerve 
deafness  as  well  as  by  otosclerotics,  to  which  Urbantschitsch 
and  Walb  have  drawn  attention,  is  the  decrease  in  hearing,  the 
rapid  weariness  following  strained  attention. 

Recently  Froschels  described  a  symptom  consisting  of  a 
diminution  of  the  tickling  sensation  parallel  to  the  loss  of 
hearing.  If  a  small  probe  armed  with  a  cotton  brush  is  intro- 
duced about  1  cm.  into  the  meatus  and  moved  gently  to  and 
fro,  it  will  often  be  found  that  the  tickling  sensation  is  less 
developed  in  the  worse  ear.  In  this  test  it  is  of  course  under- 
stood that  no  suppuration  exists  or  has  existed,  since  this  also 
disturbs  the  sensibility. 

The  diagnosis  of  otosclerosis  is  easy  in  those  cases  where 
the  process  is  confined  to  the  stapediovestibular  articulation 
and  its  vicinity  (group  I).  If  the  drum  is  normal,  and  if 
catheterization  does  not  improve  the  hearing,  while  showing 
the  permeability  of  the  tube,  we  can  say  that  it  is  a  case  of 
stapes  ankylosis  due  to  otosclerosis,  when  we  find  a  distinct 
loss  of  hearing  and  the  symptom  complex  known  as  Bezold's 
triad  (raising  of  the  lower  tone  limit,  lengthening  of  bone 
conduction,  negative  Rinne).  The  cases  where  the  diagnosis 
was  made  on  these  findings  invariably  showed  its  correctness 
whenever  they  came  to  postmortem. 

The  diagnosis  is  more  difficult  when  the  disease  is  not  con- 
fined to  the  vicinity  of  the  vestibular  window,  but  affects  the 
whole  labyrinth  capsule  to  a  greater  or  less  extent  (group  2). 
If  there  is  not  complete  or  a  high  degree  of  deafness  due  to 
degenerative  atrophy  in  the  labyrinth,  we  can  usually  make  the 
differential  diagnosis  between  nerve  deafness  and  a  com- 
bination of  it  with  stapes  ankylosis.  For  this  we  use  the  test 
described  by  Gelle.  If  the  Rinne  is  positive,  and  there  is  a 
marked  raising  of  the  lower  tone  Hmit,  and  if  Gelle's  test  is 
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negative — if  compression  of  air  in  the  meatus  has  no  effect 
upon  the  intensity  of  the  tuning  fork's  note — it  is  very  prob- 
able it  is  a  case  of  otosclerosis,  i.  e.,  stapes  ankylosis  com- 
bined with  extensive  spongification  of  the  labyrinth  capsule 
and  atrophy  of  the  membranous  labyrinth. 

In  addition  to  the  above,  we  can  use  in  such  cases  a  test 
described  by  me.  If  doubtful  cases  are  tested  with  a  contin- 
uous series  of  tuning  forks  as  to  the  duration  of  their  percep- 
tion, it  will  be  possible  to  demonstrate  in  otosclerosis  that  the 
part  of  the  scale  still  heard  will  have  its  notes  heard  by  air 
conduction  longer  in  proportion  to  the  number  of  vibrations, 
which  is  not  the  case  in  pure  nerve  deafness.  If  by  this  test 
we  obtain  a  curve  which  in  general  is  an  ascending  one  and 
shows  only  unimportant  deviations,  we  can  with  almost  com- 
plete confidence  make  the  diagnosis  of  stapes  ank>'losis  com- 
plicated by  an  involvement  of  the  internal  ear.  If,  however, 
the  test  gives  a  very  irregular  line,  it  is  an  exclusively  laby- 
rinthine aflfection,  i.  e.,  a  purely  nerve  deafness. 

On  account  of  what  has  been  written,  I  cannot  share  the 
skepticism  of  Pause  and  Manasse,  who  believe  it  is  impossi- 
ble in  very  many  cases  to  make  the  diagnosis  of  otosclerosis. 
It  must  of  course  be  admitted  that  the  small  isolated  bone  foci 
in  the  labyrinth  capsule  cannot  be  found  intra  vitam,  and  that 
extensive  disease  of  the  labyrinth  capsule  without  stapes 
ankylosis  cannot  be  diagnosed  from  nerve  deafness  by  func- 
tional tests.  The  other  cases,  however,  can  be  confirmed  by 
the  functional  tests,  bearing  in  mind  the  anamnesis  and  object- 
ive findings.  It  must  be  remembered  that  most  cases  of  oto- 
sclerosis are  found  between  the  ages  of  twenty  and  forty,  while 
nerve  deafness  usually  does  not  appear  until  after  forty. 

In  the  treatment  of  otosclerosis,  this  prophylactic  considera- 
tion must  be  remembered.  Since  experience  has  taught  us 
that  exacerbations  of  otosclerosis  follow  pregnancy  and  the 
puerperium,  the  prevention  of  conception  is  strongly  urged. 
Furthermore,  consangineous  m.arriages  are  to  be  forbidden, 
since  the  offspring  are  often  deaf  or  very  hard  of  hearing. 
They  are  especially  to  be  forbidden  if  the  parents  already  show 
a  distinct  taint  of  otosclerosis.  The  otosclerotic,  furthermore, 
must  beware  of  "catching  cold,"  although  we  cannot  explain 
just  how  a  rapid  cooling  off  of  the  body  has  any  influence  on 
changes  in  the  labyrinth  capsule.     Probably  it  is  an  influence 
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acting  through  the  vascular  system.  Finally,  the  otosclerotic 
must  beware  of  cold  douches  upon  the  head,  and  sea  voyages, 
since  experience  has  shown  that  the  disease  is  made  worse 
thereby.  As  to  the  active  treatment  of  manifest  otosclerosis, 
I  regret  to  say  that  I  have  the  same  viewpoint  today  that  I 
expressed  in  my  monograph.  It  is,  that  because  of  the  kind 
of  osteopathologic  process,  a  therapy  based  on  mechanical  ac- 
tion or  local  operative  treatment  will  have  only  a  slight  effect  or 
none  at  all.  This  kind  of  treatment  is  justified  in  chronic  ad- 
hesive processes  and  in  the  results  of  chronic  suppuration  of  the 
middle  ear,  but  not  in  otosclerosis. 

All  treatments  directed  toward  mobilizing  or  extracting 
the  stapes  have  resulted  in  so  small  a  permanent  improvement 
in  the  hearing  that  they  are  not  to  be  recommended,  especially 
since  there  is  a  possibility  that  they  may  make  the  disease 
worse. 

When  there  are  subjective  noises,  we  have  seen  more  or 
less  permanent  result  in  some  cases  from  the  use  of  the  elec- 
tric drum  masseur,  after  catheterization  and  pressure  probing 
proved  useless.  Since  these  subjective  noises  are  often  espe- 
cially troublesome  in  otosclerosis,  I  think  we  are  justified  in 
using  this  massage  treatment  repeatedly,  even  when  the  re- 
sult obtained  is  only  transitory. 

For  internal  treatments,  Politzer  prescribes  potassium  iodid 
in  doses  of  1  gram  daily,  and  he  believes  that  it  is  possible  in 
some  cases  to  check  thereby  the  further  progress  of  the  case. 
He  recommends  treatments  of  ten  to  fifteen  days,  in  intervals 
of  two  months,  four  or  five  times  a  year. 

The  favorable  results  which  Vulpius,  Briihl,  Alt  and  Eitel- 
berg  obtained  by  thyroid  treatment  have  not  been  confirmed 
by  others. 

I  have  had  no  experience  with-  the  transtympanal  electro- 
ionization  recommended  by  Malherbe,  but  I  cannot  conceive 
how  such  a  treatment  would  have  any  effect  on  a  bone  process 
in  the  labyrinth  capsule.  It  seems  to  me  to  be  doubtful  also 
whether  the  results  which  Malutin  claimed  he  obtained  with 
mud  baths  will  be  confirmed  by  others.  Furthermore,  the 
fibrolysin  treatment,  with  which  Erbstein  obtained  a  slight  im- 
provement in  the  hearing  of  one  out  of  four  cases,  does  not 
seem  to  me  to  offer  much  hope.  Whether  the  diplococcus 
serum  recommended  by  Ferreri  can  have  any  effect  in  the  dis- 
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ease  of  the  labyrinth  seems  to  me  very  questionable.  The 
experiments  of  Miiller  with  the  senmi  antisclereux  Malherbe 
had  no  special  result. 

More  is  to  be  expected,  according  to  my  experience,  from 
the  internal  administration  of  phosphorus,  as  recommended 
by  Siebenmann.  Upon  the  basis  of  experiments  by  Mirwa  and 
Stotzner,  which  showed  that  phosphorus,  when  rationally  used, 
is  able  to  prevent  the  formation  of  the  normal  spongiosa,  at 
least  in  long  bones,  and  to  favor  the  production  of  compact 
bone,  Siebenmann  gives  daily  one  to  two  tablespoon fuls  of 
Kassowitz's  phosphorus  emulsion,  to  check  the  spongifying 
process  in  the  labyrinth  capsule.  For  many  years  I  have  in 
my  clinic  treated  otosclerosis  with  phosphorus,  for  the  last 
three  years  in  the  form  of  phytin  (phytin  0.25  in  original  tab- 
lets, two  or  three  daily,  after  meals),  which  is  well  borne  in 
most  cases.  Although  we  cannot  expect  too  much  from  this 
therapy,  still  I  think  we  can  give  patients  the  hope  that  the 
process  will  be  checked  and  that  the  subjective  noises  will  be 
favorably  influenced,  perhaps  made  to  disappear.  Of  course, 
we  cannot  be  sure  whether  the  improvement  is  not  to  be  often 
referred  to  a  favorable  influence  of  the  drug  upon  the  general 
condition  of  the  body  and  of  the  nervous  system. 

As  I  stated  above,  it  seems  to  me  that  there  is  a  possibility 
of  a  causal  relation  between  otosclerosis  and  improper  func- 
tion of  the  hypophysis.  For  this  reason,  in  my  clinic  we  have 
begun  to  prescribe  hypophysin  or  pituitrin,  especially  since 
Moraczewski's  experiments  have  shown  that  feeding  with  hy- 
pophysin tablets  prevents  the  elimination  of  phosphorus.  Ac- 
cording to  v.  Frankel-Hochwart  and  Frolich,  the  hypophyseal 
preparation  is  practically  innocuous.  The  hypophysin  is  pre- 
scribed in  tablets   (two  or  three  daily). 

Since  the  enlargement  of  the  hypophysis  which  regularly 
occurs  during  pregnancy  has  a  possibly  causal  connection  with 
the  origin  or  exacerbation  of  otosclerosis,  which  is  often  noted 
during  this  period,  we  may  try  in  the  case  of  women  with 
hereditary  taint  to  prevent  the  hypophyseal  hypertrophy  or  to 
restrict  it  by  exhibition  of  extract  of  sexual  glands.  That  this 
can  be  done,  has  been  noted  above.  We  prescribe  ovarian^ 
tablets  (Merck)  or  spermin  tablets  (Poehl),  two  or  three 
daily. 

As  to  otosclerol,  which  has  recently  been  recommended,  and 
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which  has  yielded  good  results  as  far  as  tinnitus  is  concerned, 
I  have  not  had  sufficient  experience.  Likewise,  I  have  not  had 
sufficient  opportunity  to  test  the  value  of  vasotonin,  which  has 
very  recently  been  recommended  for  otosclerosis. 

If  the  disease  is  bilateral,  and  the  hearing  is  greatly  reduced, 
so  that  intercourse  with  people  is  greatly  hindered,  it  is  neces- 
sary strongly  to  urge  the  patient  to  take  a  course  in  lip  reading, 
in  order  that  the  eyes  may  at  least  partially  assist  the  hearing. 

(Demonstrations  of  photograms  of  specimens  of  otosclerosis 
(Katz,  Bezold-Scheibe,  Politzer,  Siebenmann,  Habermann, 
Briihl)  with  the  projectoscope.) 
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prefatory  note 

The  examination  was  undertaken  to  ascertain  facts  as  to 
the  sjTTimetry  of  the  temporal  bones,  a  subject  on  which 
little  reference  is  made  in  otological  and  anatomical  hterature, 
but  which  has,  I  venture  to  think  important  bearings  on 
the  causation,  diagnosis  and  treatment  of  disease. 
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€6.  M.  49.  84.  F.    57.  lOS.  F.    64. 

66.  F.    49.  86.  M.  58.  IO4.  F.    64. 

67.  M.  60.  «5.  M.  58.  106.  M.  66. 
55.  F.  50.  87.  M.  59.  106.  F.  66. 
eP.  F. '50.  88.  M.  59.  107.  M.  67. 

70.  M.  51.  SP.  M.  59.  108.  M.  68. 

71.  M.  51.  50.  M.  59.  109.  M.  68. 
7£.  M.  51.                    91.  M.  60.  110.  M.  71. 

75.  M.  52.  92.  M.  60.  //i.  M.  72. 
7-;.  M.  53.                    9S.  M.  61.  //£.  M.  72. 

76.  F.    53.  5-;.  M.  61.  US.  F.    72. 

76.  F.  54.,  55.  F.  61.  11 4.  F.  73. 

77.  F.  54.  96.  F.  61.  116.  F.  76. 
75.  F.  55.  97.  F.  61.  /iff.  F.  77. 
75.  F.  55.  98.  F.  62.  i27.  F.  81. 
80.  F.  55.  55.  F.  62.  118.  M.  82. 
5/.  M.  56.  100.  F.  63.  119.  F.  86. 
5;?.  F.  56.  101.  M.  64.  i;?0.  F.  89. 

I  regret  the  deficiency  in  the  number  of  infants  and  children, 
but  this  part  of  my  collection  is  still  in  its  infancy.  The 
sex  is  known  in  all  except  in  two,  one  aged  one  year  and  nine 
months  and  the  other  two  years  and  two  months.  There 
are  sixty-eight  males  and  fifty  females.  The  specimens  are 
arranged  according  to  age,  and  if  there  are  several  of  the 
same  age,  the  males  are  placed  before  the  females.  Each 
bone  is  separately  placed  and  numbered,  the  right  imme- 
diately preceding  its  corresponding  left  bone;  the  odd  numbers 
therefore  represent  the  right  and  the  even  numbers  the  left 
bones. 

In  referring  to  specimens  the  following  method  is  used : 

Number  of  the  right  bone  .  1      71  r.   o/> 

,  sex,  age;   for  example,  H  F.  36. 

Number  of  the  left  bone 

The  bones  are,  in  the  main,  vertically  sectioned  through 
the  outer  antral  wall,  mastoid  process,  middle-ear  tract  and 
labyrinth.  Sections  in  other  directions  have  been  made  when 
thought  necessary.  Further  sections  will  be  made  immedi- 
ately if  any  members  of  the  Congress  express  such  a  wish. 
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The  report  is  considered  under  two  main  headings:  (A) 
In  health.     (B)  In  disease. 

A.  In  Health 

This  part  is  considered  under  two  headings:  (1)  The  Exte- 
rior;    (2)  the  Interior. 

1.   the   EXTERIOR 

(t)  The  external  surface 

Symmetry  is  the  rule  in  markings,  shape  and  size. 

(a)  In  one  specimen  the  temporal  ridge  behind  the  antrum 
is  more  prominent  on  the  right  side,  \H  M.  56. 

(6)  In  two  sets  the  posterior  zygomatic  line  on  the  right 
side  above  the  antrum  has  an  inclination  downwards  and 
backwards  and  an  overhang  ng  appearance  associated  with, 
a  markedly  high-lying  antrum,  conditions  which  are  not  seen 
on  the  left  side  and  in  which  the  antrum  is  not  high  lying, 
\H  M.  53  and  in  {U  M.  61. 

(c)  A  specially  large  foramen,  evidently  from  a  vessel,  is 
present  inmiediately  above  the  meatal  spine,  leading  to  the 
coarse  cells  in  the  outer  antral  wall  on  both  sides  in  jH  M. 
57. 

(cO  Perforations  in  the  cortex  of  the  supra-meatal  triangle 
exposing  the  cells  lining  the  outer  antral  wall  are  present, 
on  the  right  side  only  in  H  M.  38  and  on  the  left  side  only 
in  a  F.  25.    There  is  no  evidence  of  disease  in  either. 

(e)  The  supra-meatal  spine  presents  many  variations  and 
one  side  is  occasionally  larger  tHan  the  other,  but  symmetry 
is  the  rule. 

(/)  The  remidns  of  the  masto-squamosal  suture  when  present 
are  usually  symmetrical,  but  in  three  sets  one  side  is  more 
marked  than  in  the  other;  one  on  the  right  side,  Hi  F.  64, 
and  two  on  the  left,  H  M.  24,  Hi  F.  66. 

(jj)  There  is  very  little  variation  in  the  size  and  shape  of 
the  mastoid  process;  the  left  is  slightly  larger  and  more  pro- 
nounced in  i  M.  2  and  the  right  in  HI  M.  61  and  H  F.  41, 
where  the  right  cellular  mastoid  is  rounder  than  the  diploetic 
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left.-  Even  in  sets  which  vary  strikingly  in  their  interior 
there  is  no  striking  external  variation,' as  in  jM  F.  56,  tM  F. 
61,  ft?  F.  73,  in  all  of  which  one  bone  is  cellular  and  the  other 
is  diploetic. 

In  connection  with  this,  Iwanoff  (Politzer's  text-book,  page 
39)  states  that  in  brachycephaUcs  the  right  mastoid  process 
is  poorly  developed. 

{h)  Thinning  and  perforation  of  the  anterior  surface  of  a 
cellular  mastoid  process,  close  to  the  tympanic  plate,  is  seen 
on  the  left  side  in  Hi  M.  48.  The  condition  is  not  due  to 
disease  in  the  mastoid  cells,  and  would  have  passed  without 
comment  if  precisely  the  same  thing  had  not  been  seen  in 
the  left  bone  of  a  man,  age  forty-five,  not  appearing  in  this 
series. 

(i)  A  large  and  unusually  situated  external  opening  for  the 
petro-squamosal  sinus  between  the  base  of  the  zygoma  and 
the  post-gleniod  tubercle  is  seen  on  the  right  side  only  in  H 
M.  9. 

(j)  The  variations  in  the  opening  of  the  mastoid  emissary 
vein  will  be  considered  when  dealing  with  the  posterior  sur- 
face. 

(n)  The  superior  surface 

(a)  Grooving  for  the  petro-squamosal  sinus  is  very  well  marked 
in  three  sets,  although  remains  may  be  seen  in  others.  There 
may  be  marked  asymmetry. 

i  M.  T7,  the  grooving  is  seen  at  the  back  part,  that  on  the 
left  side  being  more  marked. 

if  M.  3tV,  the  grooving  is  well  marked  on  both  sides,  but 
is  larger  and  deeper  on  the  left.  There  is  an  external  open- 
ing on  both  sides,  the  left  being  the  larger,  in  the  most  usual 
position  between  the  post-glenoid  tubercle  and  the  tympanic 
plate.  On  the  right  side  the  sinus  passes  under  a  bridge  of 
bone  before  opeing  into  the  lateral  sinus,  while  on  the  left 
side  it  is  an  open  groove  all  the  way. 

T5  M.  9,  the  grooving  is  large  and  deep  all  along  the  line 
of  suture  on  the  right  side,  the  sinus  passing  under  a  bridge 
of  bone  behind  to  open  into  the  lateral  sinus  groove;  in  front 
it  perforates  by  a  large  opening  between  the  base  of  the  zygoma 
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and  the  post-glenoid  tubercle — a  rare  position.  On  the  left 
side  there  is  no  grooving,  the  only  existing  sign  being  an  exter- 
nal opening  at  the  outer  extremity  of  the  Glaserian  fissure. 

Ht  F.  48,  the  grooving  is  present  on  the  left  side  only, 
there  is  no  external  opening. 

(6)  Dipjnng  down  of  the  middle  fossa,  altering  the  shape 
of  the  antrum  by  depressing  its  roof  or  cans  ng  the  dura  mater 
to  intervene  between  the  upper  part  of  the  cavity  and  the 
outer  surface,  occurs  in  nineteen  sets.  It  is  never  sjinmetrical. 
It  is  present  on  both  sides  in  six,  but  alwaj's  more  on  one  side 
than  the  other. 

On  both  sides,  but  more  marked  on  the  right: 

1.  Hi  F.    57. 

2.  m  F.    61. 

5.  m  M.  66. 

4.  Hi  F.    73. 

On  both  sides,  but  more  on  the  left: 
5   Hi  F.    63. 

6.  Hi  M.  64. 

On  the  right  side  only  in  six: 
i.    tt  F.    25. 
B.    H  M.  28. 

5.  H  M.  30. 

4.  H  F.    30. 

5.  Hi  M.  45. 

6.  HI  F.    56. 

On  the  left  side  only  in  seven: 
1.    H  M.  37. 
g.    H  M.  39. 

3.  Hi  F.    48.  Depression  behind  the  antrum. 

4.  Hi  M.  56. 
6.  Hi  M.  61. 

6.  Hi  F.    61. 

7.  Hi  F.    77. 

It  will  be  seen  that  it  occurs  about  equally  in  the  two  sexes, 
nine  being  males  and  ten  females. 
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It  cannot  be  stated  that  the  type  of  bone  as  regards  presence 
or  absence  of  cells  has  any  influence  in  its  production,  for.  it 
is  seen  in  all  types.  There  is  no  external  sign  of  its  presence 
apart  from  cases  of  hydrocephalus  which  is  not  here  repre- 
sented. 

The  antrum  may  be  high  lying  and  yet  the  middle  fossa 
may  dip  down,  shutting  part  of  the  cavity  out  from  the  sur- 
face, as  on  the  right  side  of  Hi  M.  45. 

(c)  A  deep  groove  is  present  in  the  neighbourhood  of  the  hiatus 
FaUopii  on  the  left  side  only  in  M  M.  39,  and  on  the  right  side 
only  in  fff  F.  81 ;  it  is  apparently  for  a  vessel. 

(Hi)  The  anterior  surface. 

(a)  The  openings  for  the  petro-squamosal  sinus  have  already 
been  alluded  to. 

(6)  The  opening  in  the  tympanic  plate  is  closed  by  bone  on 
both  sides  at  an  early  age  in  A  F.  2.  On  the  other  hand  they 
are  both  unclosed  by  bone  in  f|  F.  21  and  II  F.  38.  In  H 
M.  3A  the  opening  is  closed  on  the  left  side  and  not  on  the 
right. 

(c)  Sometimes,  by  no  means  always,  above  the  age  of  sixty 
years  the  tympanic  plate  undergoes  marked  thinning,  and  a 
gap  closed  by  membrane  only  appears  in  the  atrophied  bone, 
closely  resembling  the  condition  seen  in  early  life.  It  is  appar- 
ently due  to  movements  of  the  jaw.  It  may  be  seen  on  both 
sides  in — 
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Ml  F.    86. 

On  the  right  side  in — 
Mf  M.  82. 

On  the  left  side  in — 
l§f  F.    64. 

(d)  Bony  spicules  crossing  the  floor  at  the  bend  of  the  interval 
carotid  canal  are  seen  on  the  left  side  of  H  M.  24.  They  are 
not  present  on  the  right  side,  but  there  is  a  small  groove  sep- 
arated from  the  canal  floor  by  a  slight  ridge. 
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(it;)  The  posterior  surface 

(a)  The  lateral  sinus.  As  is  well  kno\^n,  the  right  lateral 
sinus  is  usually  larger  and  more  forward  than  the  left  what- 
ever the  type  of  bone,  owing  to  the  opening  of  the  longitudi- 
nal  sinus  being  usually  towards  that  side,  and  as  Politzer 
has  pointed  out,  the  sinus  is  more  forward  in  diploetic  and 
slightly  cellular  bones,  which  points  are  borne  out  by  this 
series.  IwanofiF,  previously  referred  to,  states  that  in  brachy- 
cephalic  skulls  the  right  temporal  bone  is  not  so  well  developed 
as  the  left  and  the  right  lateral  sinus  is  far  forwards  and  out- 
wards.   On  this  question  I  am  not  in  a  position  to  judge. 

The  left  lateral  sinus  groove  is,  however,  not  infrequently^ 
the  larger,  for  there  are  twenty-six  instances,  a  proportion 
much  larger  than  one  expected.  It  is  more  frequent  in  males 
than  females. 

1.  H  2t%.  10.     U  F.    38.  19.  m  M.  59- 

2.  H  M.    3t7.  11.    H  M.  39.  20.  HI  M.  59- 

3.  H  F.    28.  12.  m  M.  45.  21.  \H  M.  59- 

4.  U  M.  30.  13.  HI  M.  47.  22.  IM  M.  61- 
6.  U  M.  33.  14.  Hi  F.   50.  23.  {U  F.    62- 

6.  H  F.   36.  16.  m  M.  51.  24.  HI  M.  67- 

7.  H  F.    36.  16.  m  F.    54.  25.  HI  M.  68- 

8.  H  M.  37.  17.  Hi  M.  57.  26.  m  F.    89^ 

9.  ii  M.  38.  18.  Hi  F.    57. 

Males 16 

Females 9 

Sex  unknown 1 

Total 26 

The  greatest  discrepancy  in  size  of  the  grooves  is  seen  in — 
Hi  M.  45,  where  the  left  is  three  times  the  size  of 

the  right. 
Hi  M.  53,  where  the  left  is  very  small. 
Hi  F.    54,  where  the  right  is  very  small. 
HI  M.  61,  where  the  left  is  very  much  larger  than  the 

right. 


UF. 

28 

mu. 

44. 

m  M. 

52. 
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Equality  in  size  and  forwardness  is  seen  in — 

Both  grooves  are  large  and  both  bones  are 
mostly  diploetic. 

Both  grooves  are  large  and  both  bones 
diploetic. 

Both  grooves  are  large,  the  right  bone  being 
cellular   and   the   left   partly   cellular   and 
partly  diploetic. 
The  larger  sinus  is  not  always  the  more  forward,  for  in 
the  bilateral  diploetic  and  slightly  cellular  types  both  sinuses 
may  be  equally  well  forward,  even  though  differing  in  size. 
T§7  F.    37,  where  both  sinuses  are  large  and  equally 
well  forward,  the  right  being  somewhat  the 
larger.     Both  bones  are  diploetic. 
Txi  M.  45,  where  the  right  sinus  is  one  third  the  size 
of  the  left  and  yet  both  are  equally  for- 
ward.   The   right  bone  is  almost   entirely 
diploetic  and  the  left  is  cellular  except  for 
the  lower  mastoid,  which  is  diploetic. 
Extreme  forwardness,  the  sinus  reaching  the  posterior  meatal 
wall,  and  being  especially  large  in  size,  is  seen  in — 

tH  M.  45  on  both  sides,  shutting  out  the  apex  of  the 
antrum  from  the  surface,  both  bones  being 
diploetic. 
Hi  Ft    54  on  the  right  side,  completely  shutting  out  the 
antrum  from  the  surface,   the  bone  being 
diploetic.    The  left  bone  is  cellular. 
Iff  M.  60  on  the  right  side,  shutting  out  the  apex  of 
a  high  Ijdng  antrum,  the  bone  being  dip- 
loetic.   The  left  bone  is  cellular. 
Great  forwardness  in  a  cellular  bone  is  seen  in — 

M  M.  39  on  the  right  side,  with  a  high  lying  antrum. 
Iff  M.  82  on  the  right  side. 
The  sinus  is  not  always  well  forward  in  the  diploetic  or 
slightly  cellular  types. 

fl  M.  28  where  both  bones  are  diploetic  and  the  right 
sinus  is  large  and  well  forward  and  the  left 
is  not. 
H  F;  29.    Ditto. 
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,  Hi  F.  50  where  both  bones  are  diploetic  and  the  left 
sinus  is  large  and  well  forward  and  the  right 
is  not. 
fH  F.  61,  where  the  right  bone  is  diploetic  and  the 
left  finely  cellular  throughout,  neither  sinus 
being  well  forward. 

A  deep  pocket  or  sulcus  in  the  left  lateral  sinus  groove  just 
btfore  its  exit  is  present  in  HI  M,  47. 

(6)  The  mastoid  emissary  vein. — This  vein  usually  leaves 
the  lateral  sinus  at  a  corresponding  point  on  the  two  sides; 
although  that  point  may  vary  immensely,  it  is  in  the  great 
majority  of  cases,  below  the  knee  of  the  vessel,  for  in  one  set 
only  does  it  come  off  above  the  knee  on  both  sides,  the  right 
vein  being  the  larger  and  the  left  rudimentary: 
«  M.  39. 
The  internal  opening  in  the  bone  is  most  frequently  in 
the  groove  itself,  or  in  its  lower  edge,  but  it  may  be  some 
distance  dway,  the  vein  running  in  an  open  groove  before 
entering  the  bone,  as  on  both  sides  of — 

m  M.  48, 
or  on  one  side  only,  as  in — 
m  M.  59. 
The  point  of  emergence,  which  is  subject  to  considerable 
variation  in  position,  is  usually  symmetrical,  but  one  may 
be  further  back  than  the  other,  as  in — 

tI  M.  3 a,  where  the  left  is  in  the  occipital  suture 
and  the  right  farther  forwards. 
One  side  may  be  higher  than  the  other,  one  running  upwards 
and  the  other  downwards,  as  in — 

Hi  M.  53,  where  the  right  runs  downwards  and  the 
left  upwards. 
A  regular  suUnis  at  the  point  of  emergence  is  occasionally 
seen: 

On  the  right  side  only  in — 

fi  M.  9,  with  a  diploic  vein  opening  into  it  above, 
and, 

Hi  M.  49. 
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HI  F.   61,  where  the  right  starts  double  and  emerges 
single. 
The  knowledge  of  the  possible  variations  is  important  in 
cases  of  thrombosis  of  the  lateral  sinus  when  the  vein  is  likely 
to  be  implicated  and  require  dealing  with. 

(v)  The  inferior  surface 

(o)  The  sulctis  jugularis  is  broadly  speaking  larger  and 
higher  lying  on  the  side  which  has  the  larger  lateral  sinus 
namely  the  right  and  this  is  especially  well  marked  in~ 

H  M.  28. 
m  M.  43. 
m  F.  48. 
m  M.  53. 
m  F.    66. 

In  32  sets,  however,  the  left  sulcus  is  larger  than  the  right. 

/.      J  M.    2.  12.     U  F.    38.  23.  Ul  M.  57. 

S.  H  2A.  13.    H  M.  39.  24.  HI  F.    57. 

3.  H  F.     6.  14-    H  M.  39.  25.  W  M.  59. 

4.  n  F.    28.  15.  m  F.    43.  26.  HI  M.  59. 

5.  H  M.  30.  16.  m  M.  45.  27.  \H  M.  59. 
€.  H  F.    30.  17.  m  M.  45.  28.  HI  M.  61. 

7.  H  M.  33.  18.  m  M.  47.  29.  HI  F.    62. 

8.  H  F.    33.  19.  m  M.  49.  30.  HI  M.  .67. 

9.  H  F.  36.  20.  Hi  F.  50.  31.  Hi  M.  68. 
10.  H  F.  36.  21.  m  M.  51.  32.  fH  F.  89. 
//.  U  M.  38.  22.  m  F.    54. 

Males 18 

Females 13 

Sex  unknown 1 

It  can  be  seen  that  this  list  includes  all  the  sets  in  which 
the  left  lateral  sinus  is  the  larger,  but  leaves  six  over: 

1.    H  F.    6,  where  the  right  lateral  sinus  is  somewhat 
the  larger  and  the  mastoid  viens  are  equal. 
$.    H  F.    30,  where  the  bones  do  not  allow  of  compari- 
son of  the  lateral  sinuses  and  mastoid  veins. 
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On  the  left  side  only  in — 

m  F.    62. 
On  both  sides  in— 

H  M.  33. 
The  size  of  the  veins  varies  enormously;  one  side  may  be 
larger  than  the  other, .the  larger  being  frequently  associated 
with  the  larger  lateral  sinus,  as  in — 

H  F.    37,  where  the  right  lateral  sinus  is  the  larger, 
the  left  mastoid  vein  being  rudimentary, 
but  not  always  so,  for  the  right  lateral  sinus  may  be  the  larger 
with  the  smaller  mastoid  vein,  as  in — 
H  M.  28, 
m  M.  56. 
The  vein  may  be  indistinguishable  on  both  sides,  as  in— 
Hi  M.  47. 
HI  F.    89; 
or  it  may  be  very  small  on  both  sides,  as  in — 

HI  M.  48, 
or  indistinguishable  on  one  side  and  very  small  in  the  other, 
as  in — 

H\  F.    54,  the  left   being  very  small  and  the  right 
indistinguishable. 
It  may  be  double  at  the  start  and  exit  on  both  sides,  as  in — 
HI  F.    76. 
It  may  be  double  at  the  start  and  exit  on  one  side  and  single 
at  the  start  and  exit  on  the  other,  as  in — 

H  F.    22,  the  right  side  being  double. 
It^may  be  single  at  the  start  and  double  at  the  exit  on  both 
sides  as  in — 

H  M.  33. 
It  may  be  single  at  the  start  and  double  at  the  exit  on  one 
side  and  single  at  the  start  and  exit  on  the  other,  as  in — 
fi  F.    36,  wliere  the  left  is  double  at  the  exit. 
H  M.  37,  where  the  left  is  double  at  the  exit. 
HI  F.    43,  where  the  right  is  double  at  the  exit. 
HI  M.  82,  where  the  right  is  double  at  the  exit. 
It  may  be  double  at  the  start  and  single  at  the  exit  on  one 
side  and  single  at  both  start  and  exit  on  the  other,  as  in — 
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5.  If  M.  39,  where  the  left  sulcus  is  somewhat  the 
larger;  both  lateral  sinuses  are  large,  the 
right  being  sUghtly  the  larger,  but  the  right 
mastoid  vein  coming  oflf  above  the  knee 
of  the  sinus  s  larger  than  the  left,  which 
is  rudimentary. 

I^.  \%\  F.  43,  where  the  right  mastoid  vein  and  lateral 
sinus  are  the  larger,  but  the  left  mastoid 
vein  is  rudimentary. 

5.  \\\  M.  45,  in  which  set  the  bones  do  not  allow  of 

comparison  of  the  lateral  sinuses  and  mas- 
toid veins. 

6.  tH  M.  49,  where  both  sulci  are  small,  but  the  left 

is   decidedly   larger   than    the   right.    The 
right  lateral   sinus  is  the  larger,   but  has 
a  large  mastoid  vein,  while  the  left  mastoid 
vein  is  rudimentary. 
Nos.  3,  4  and  6  of  the  above  suggest  that  the  size  of  the 
sulcus  may  sometimes  depend  on  the  size  of  the  rnastoid  vein. 
Other  sets  also  support  this: 
W  M.  28, 
in  M.  45, 

in  both  of  which  sets  the  right  lateral  sinus 
and  sulcus  are  the  larger,  the  left  sulcus 
being  out  of  all  proportion  smaller  than  the 
right,  and  the  left  mastoid  vein  being  much 
larger. 
1^5  M.  71,  where  both  sulci  are  large  and  high  lying 
and  both  mastoid  veins  are  small. 
But  against  such  a  suggestion  are  the  following  sets,  which 
also  show  that  a  large  lateral  sinus  does  not  always  mean 
a  large  sulcus: 

tM  M.  60,  where  the  right  lateral  sinus  is  large   and 

the  mastoid  vein  and  sulcus  are  small,  and— ^ 

t^f  M.  64,  where   both  lateral   sinuses   are  large   and 

both   sulci   small,    the.  right   mastoid    vein 

being  rudimentary  and  the  left  small. 

The,  position  of  the  sulcus  influ£nces  the  spread  of  cells  inwards 

as  in — 
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If  M.  35, 
fU  M.  43, 
m  M.  51, 

where  the  smaller  sulcus  allows  of  a  larger 
spread  of  cells  under  the  labyrinth. 
High  out-pushing  sulci  are  seen  in  all  types  of  borie. 
(6)  Marked  bulging  of  cells  forming  a  bulla  internally   to, 
and  behind,  the  mastoid  process  (digastric  bulla)  is  seen  in  thir- 
teen sets: 

1.  If  F.    21  on  both  sides,  more  marked  on  the  right 

2.  U  M.  24  on  the  rigfit  side  only. 
S.    U  F.    28  on  both  sides. 

4.  iSi  M.  43  on  the  right  side  only. 

5.  tH  F.    49  on  both  sides. 

6.  m  M.  51  on  both  sides,  more  marked  on  the  left. 

7.  tH  M.  51  on  both  sides. 

8.  \U  M.  52  on  the  right  side  only. 

9.  Hf  F.    62  on  both  sides,  more  marked  on  the  left, 

where  it  runs  up  to  the  sulcus  jugularis. 

10.  m  F.    64  on  both  sides,  more  marked  on  the  left. 

11.  fi§  M.  66  on  both  sides. 

12.  tU  M.  82  on  the  left  side  only. 

13.  It?  F.    86  on  both  sides,  more  marked  on  the  right. 
In  alL  these  pus  is  liable  to  perforate  into  the  neck  inter- 
nally to  the  mastoid  process, 

(c)  Specially  large  idgastric  fossce  are  seen  in  four  sets: 
/.  H  F.    28,  the  left  being  the  larger. 
2.  U  M.  30    on  both  sides. 
S.  3T  M.  33    on  the  right  side,  the  left  not  allowing 

of  examination. 
4-  fu  F.  33  on  the  right  side,  the  left  not  allowing  of 

examination. 

2.   THE   INTERIOR 

(i)  Types 

Classification  of  the  types  is  founded  on  the  conditions 
of  the  outer  antral  wall  and  mastoid  process.  In  referring 
to  the  mastoid  process  the  terms  "upper  and  lower  mastoid" 
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are  used,  the  "upper  mastoid"  being  the  bone  below  the 
level  of  the  apex  of  the  antrum  down  to  the  upper  level  of 
the  projecting  part  or  "lower  mastoid." 

This  division  is  justified  by  the  totally  different  surgical 
anatomical  relationships. 

On  this  basis  it  is  found  that  of  the  120  sets  82  are  sym- 
metrical and  38  asymmetrical.  In  many  of  the  asjonmetrical 
bones  there  is  a  tendency  to  symmetry. 

It  may  be  here  stated  that  there  are  very  few  cellular  bones 
without  remains  of  diploe,  either  as  a  small  mass  at  the  extreme 
tip  of  the  mastoid  process,  or  as  a  rim  round  the  tip. 

Asymmetry  as  to  extension  of  cells  is  indicated  with  each 
specimen. 

Symmetrical 

(a)  Dense  outer  antral  wall  Uned  internally  with  cells 
which  can  be  seen  at  the  eighth  month  of  foetal  life,  and 
therefore  called  foetal  cells,  with  a  dense  layer  of  bone 
between  the  antrum  and  a  diploetic  mastoid.  Diploetic 
infantile  type 24 

For  my  description  of  this  type  and  its  surgical  impor- 
tance reference  can  be  made  to  the  Transactions  of  the 
Eighth  International  Congress  of  Otology  held  in  Buda- 
Pesth;  in  that  paper,  the  importance  of  the  type  in  con- 
ducing to  intra-cranial  complications  in  acute  infection 
of  the  antrum  and  to  chronic  middle-ear  suppuration, 
and  its  sequelae,  apart  from  tuberculosis,  was  pointed  out. 

1.  i  M.      A.  9.    H  F.    28.  17.  H*  F.    53. 

2.  I  F.  1t^.  W.     U  M.  30.  18.  m  F.    51. 

3.  I  ?  lA.  11.    H  F.    36.  19.  IH  F.    55. 

4.  i  M.  2.  12.  U  M.  39.  20.  m  M.  58. 
6.  H  ?  2A.  13.  m  F.    42.  21.  {U  M.  60. 

6.  H  M.    4A.  14.  Hi  M.  44.  22.  m  M.  67. 

7.  H  F.      6.  16.  m  M.  45.  23.  Ui  M.  68. 

8.  H  M:  28.  16.  Hi  F.   50.  24.  fH  F.    77. 

Males 12 

Females 10 

Sex  imknown 2 
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Children  up  to  6 

years  of  age. 7 

Adults 17 

(6)  Dense  outer  antral  wall  and  very  few  cells  in  the 

upper  mastoid.    Diploetic  lower  mastoid 1 

/.  H  M.  24. 

(c)  Dense  outer  antral  wall.    Cellular  upper  mastoid. 
Diploetic  lower  mastoid 5 

i.  H  M.  20. 
f .  H  F.  22. 
S.    H  M.  30. 

4.  m  M.  56. 

5.  m  M.  64. 

(d)  Dense  outer  antral  wall.    Upper  and  lower  mas- 
toid  cellular ....." 1 

fH  F.    61.    More  diploe  at  the  tip  of  the  l^t  mas- 
toid  than  on  the  right. 
(«)  Diploetic  outer  antral  wall.    A  few  cells  m  upper 

mastoid.    Lower  mastoid  dipIo§tic 1 

m  M.  64. 
(/)  Cellular  outer  antral  wall  and  upper  mastoid. 
Lower  mastoid  diploetic 12 

i.    A  F.     2.  6.  HI  M.  48.  9.  \H  M.  58- 

2.    tt  M.  30.  6.  m  M.  51.  10.  Hi  M.  60- 

S.     H  F.    35.  7.  m  M.  53.  11.  Hi  M.  72. 

4.  M  M.  42.  8.  m  M.  57.  12.  IH  M.  72. 

(g)  Cellular  outer  antral  wall  and  entire  mastoid,  some 
having  more  dipoe  at  the  tip  than  the  others,  and  some 

more  one  side  than  the  other 38 

1.    H  F.    16. 

£.    It  F.    21.    Digastric  bulla  on  both  sides,  more 
marked  on  the  right. 

5.  H  M.  24.    Digastric  bulla  on  the  right  side 

onlyv 
4.    M  F.    25. 

6.  H  F.    28.    Digastric  bulla  on  both  ades. 

6.  H  F.    30 

7.  H  M.  ^, 


9. 

n  M. 

10. 

69      T71 

11. 

H  M. 

12. 

li  M. 
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8.    It  M.  35.     The  occipital  diploe  is  invaded  by 
cells  on  the  right  side  and  not  on  the 
left. 
36. 
36. 
38. 

38.    Extension  inwards,  behind  the  mid- 
dle ear  under  the  labyrinth  and  invading 
the  lower  part  of  the  internal  diploe 
on  both  sides. 
13.    If  F.    38. 
H-    ^^  F.    38. 

15.  f§  M.  39.  The  cells  on  the  left  side  only  extend 
inwards  behind  the  middle  ear  and 
under  the  labyrinth. 

16.  %\  M.  39. 

17.  Ul  M.  43.     The  cells  extending  inwards  under 
the  labyrinth  are  larger  on  the  left 
side  where  the  sulcus  jugularis  is  not 
so  high. 
Digastric  bulla  on  the  right  side  only 

18.  HI  M.  48. 

19.  tII  F.  48.  Mastoid  cortex  dense  and  thick  on 
the  right  side  and  thin  on  the  left. 

20.  xfi  F.    49.     Digastric  bulla  on  both  sides. 

21.  Iff  M.  50. 

22.  IM  F.    50. 

23.  \U  M.  51.  The  cells  extend  over  the  meatus 
into  the  zygoma  on  both  sides.  Exten- 
sion inwards  behind  the  middle  ear 
under  the  labyrinth  and  invading  the 
lower  part  of  the  internal  diploe  on  both 
sides,  but  more  on  the  right,  on  which 
side  the  sulcus  jugularis  is  not  so  high. 
Digastric  bulla  on  both  sides,  more 
marked  on  the  left. 

2^.  tH  M.  51.     Digastric  bulla  on  both  sides,  more 

marked  on  the  right. 
25.  in  F.    55. 
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26.  m  F.  57. 

27.  m  M.  59. 

28.  \n  M.  61. 

29.  m  F.  61. 

30.  tH  F.  62.    Digastric  bulla  on  both  sides,  more 

marked    on    the   left,    where   it   runs 
inwards  to  the  sulcus  jugularis. 

31.  mT.    62. 

32.  Mi  F.    64.     Digastric  bulla  on  both  sides,  more 

marked  on  the  left. 

33.  Ml  M.  66.     Digastric  bulla  on  both  sides. 

3J!t.  tW  F.    66.    Cells  extending  up  into  the  squama 
on  the  right  side  only. 

35.  M!  M.  71. 

36.  IM  F.    72. 

37.  fM  M.  82.    Digastric  bulla  on  the  left  side  only. 

38.  Mi  F.    86.     Digastric  bulla  on  both  sides,  more 

marked  on  the  right. 

Males 18 

Females 20 

Total.  38 

Total  symmetrical 4^jS. . .  .82 

Asymmetrical 

In  many  of  the  asymmetrical  sets  it  will  be  seen  that  there 
is  a  decided  tendency  to  symmetry. 

(a)  Diploetic  infantile  type  on  one  side  (a). 
Fine  cells  in  the  outer  antral  wall  and  diploetic  mastoid 
on  the  other;  a  rare  condition  (6)  .2 

1.  (a)    H  F.    29. 

2.  (6)  m  F.    63. 

In  these  sets  suppuration  is  likely  to  perforate  the  outer 
antral  wall  on  the  left  side. 

(6)  Diploetic  infantile  type  on  one  side  (a).  Dense 
outer  antral  wall  with  a  few  cells  in  the  upper  part  of  a 
diploetic  mastoid  on  the  other  (6) 5 

1.  '(?>M  M.  11. 

2.  ?J,H  M.  33. 
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3.    \t{H  F.    37. 


4.  mi  M.  49. 

6.  ?ilH  M.  61. 
(c)  Diploetic  infantile  type,  on  one  side  (a).     Dense 
outer  antral  wall,  cellular  upper  mastoid  and  diploetic 
lower  mastoid,  on  the  other  (6) 3 

1.     \t]H  M.  28. 

(fe)  1  1  5 


£.  SHI  M.  47. 

3.  [f>m  F.    48. 

(d)  Diploetic  infantile  type,  on  one  side  (o).  Cellular 
outer  antral  wall  and  upper  mastoid  and  diploetic  lower 
mastoid,  on  the  other  (6) 5 

1.  Sll  M.  39. 

2.  I'allH  M.  49. 

5.  \l]m  F.    54. 

4.  l^ilH  M.  59. 

6.  SMI  F.   81. 

(e)  Diploetic  infantile  type,  on  one  side  (a)..  , Cellular 
outer  antral  wall  and  entire  mastoid,  on  the  other  (6) 5 

1.    [tlU  F.    41. 

^.  laAU  F.    43.     The  cells  in  the  right  are  small 

and  surrounded  by  dense  bone;  diploe 

at  the  tip  of  the  mastoid. 

3.  J*iHI  F.    56. 

4.  ItWU  F.    61. 

5.  \b]m  F.    73.     Densely   diploetic   on    the   right, 
(c),  (d),  and  (e)  explain  why,  in  acute  bilateral  antral 

infection,  a  mastoid  abscess  may  result  on  one  side  and 
a  chronic  discharge  without  a  mastoid  abscess  on  the  other. 

Those  specimens  which  have  only  a  dense  outer  wall 
and  a  very  few  cells  in  the  upper  part  of  a  diploetic 
mastoid  have  the  same  surgical  importance  with  regard 
to  the  suppuration  as  the  pure  diploetic  type,  and  the  same 
applies  to  those  bones  in  which  the  entire  mastoid  is  com- 
posed of  cells  surrounded  by  a  thick  layer  of  dense  bone. 
.  There  are,  therefore,  twenty  sets  in  which  the  diploetic 
infantile  type  is  seen  on  one  side  only.  On  the  right  side 
in  twelve,  and  on  the  left  side  in  eight. 

Nine  are  in  males  and  eleven  in  females. 
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It  is  interesting  to  note  that  in  the  whole  senes  ol  a 
hundred  and  twenty  individuals  the  type  is  seen  in  forty- 
four;  both  sides  in  twenty-four,  and  on  one  side  in  twenty. 

(/)' Dense  outer  antral  wall,  cellular  upper  mastoid, 
and  diploetic  lower  mastoid,  on  one  side  (a). 

Dense  outer  antral  wall  and  entirely  cellular  mastoid, 
jon  the  other  (6) 3 

2.  [Sim  F.    64. 
S.  Ifim  F.    89. 
ig)  Dense  outer  antral  wall,  cellular  upper  mastoid 
and  diploetic  lower  mastoid,  on  one  side  (a). 

Cellular   outer  antral  wall   and   upper    mastoid  and 

diploetic  lower  mastoid,  on  the  other  (6) 3 

/.    ^(Sjif  M.  37.    Very  few  cells  in  the  upper  mas- 
toid on  the  right  side. 
2.  (6)Hi  M.  45.    Very  few  cells  in  the  upper  mas- 
toid on  the  right  side 
5.  lilHi  F.    55. 
{h)  Dense  outer  antral  wall,  cellular  upper  mastoid 
and  diploetic  lower  mastoid,  on  one  side  (a). 

Cellular  outer  antral  wall  and  entire  mastoid  on  the 
other.  (6) 2 

1.  l:i+H  M.  49. 

2.  ISlHI  M.  59. 

(i)  Dense  outer  antral  wall  and  entire  mastoid  cellular, 
on  one  side  (a). 

Cellular  outer  antral  wall  and-  entire  mastoid,  on  the 

other  (6)   1 

/.    "^M  M.  39. 
0)  Cellular   outer    antral    wall    and    upper    mastoid, 
lower  mastoid  diploetic,  on  one  side  (a). 

Cellular  outer  antral  wall  and  entire  mastoid,  on  other 

(6) 6 

/.    {SlH  M.    9. 
2.    {^IM  M.  33. 

S.  [*HH  M.  52.  On  the  right  side,  the  cells  ex- 
tend inwards  from  the  mastoid,  form- 
ing a  digastric  bulla. 
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4.  i-ixH  M.  59. 
6.  '^)\H  M.  68. 
6.  ^m  F.    76. 

These  sets  show  that  in  double  mastoid  infection  the 
lower  mastoid  is  not  necessarily  affected  on  both  sides. 

Diploe  in  the  outer  antral  wall  is  very  unusual;  it 
is  present  on  one  side  only  in  the  three  following  sets. 
Reference  has  already  been  made  to  f^f  M.  64,  where 
diploe  is  present  in  the  outer  antral  wall  on  both  sides. 

{k)  Diploetic  outer  antral  wall  and  entire  mastoid,  on 
side  (a). 

Dense  outer  antral  wall  with  a  few  cells  just  below 
the  apex  of  the  antrum,  the  remainder  of  the  mastoid 

being  diploetic,  on  the  other  (6) 2 

/.    ISiM  M.  33. 

The  left  bone  in  this  set  is  a  rare  and  interesting  one. 

The  section  shows  the  diploe  in  the  zygomatic  squam- 
ous and  petrous  elements,  separated  from  one  another 
by  distinct  partitions  of  compact  bone,  and  the  squamous 
diploe  forming  the  outer  antral  wall,  which  is  half  an  inch 
in  thickness,  is  separated  from  the  cells  which  always  line 
the  outer  antral  wall  (foetal  cells)  by  another  thin  layer  of 
compact  bone.  On  the  right  side  the  dense  outer  antral 
wall  is  formed  by  thickening  of  the  compact  bony  partition 
between  ,the  zygomatic  and  squamous  masses  of  diploe. 

This  tj^e  of  bone  is  responsible  for  those  cases  of 
infection  from  the  antrum  which  run  an  osteomyeUtic 
course. 

(O      (o)59     T7«        oo 
<*  •    (6)Tir    -T  .       OO. 

The  right  bone  of  this  set  is  very  like  the  left  one  of 
the  previous  set,  but  the  layer  of  dipoe  in  the  outer  antral 
wall  is  much  thinner  and  the  compact  layer  between 
the  diploe  and  the  foetal  cells  is  much  thicker. 

(0  3.  Diploetic  outer  antral  wall,  cellular  upper  mas- 
toid and  diploetic  lower  mastoid,  on  one  side  (a) 

Dense  outer  antral  wall  with  cells  in  the  base  of  the 
upper  mastoid,  the  remainder  of  which  is  diploetic,  on  the 
other  (6) 1 
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/.  {»',n  M.  37. 
The  left  bone  shows  a  thin  outer  layer  of  diploe  formed 
by  the  zygomatic  squamous  and  mastoid  elements  with 
distinct  thin  separating  layers  of  compact  bone.  The 
zygomatic  element  forms  the  outer  antral  wall,  the  an- 
trum being  high  lying. 

Total  asymmetrical 38 

(ii)  The  size  and  shape  of  the  antrum  are  subject  to  very 
slight  variation  on  the  two  sides;  a  difference,  and  that  a 
small  one,  is  only  seen  in  two  sets — 
/.  -Hfi  M.  44, 
2.  m  F.    53, 
In  both  of  which  sets  the  left  antrum  is  smaller  than  the 
right,  both  bones  being  of  the  diploetic  infantile  type. 

(iii)  High  lying  antrum  in  relation  to  the  posterior  zygomatic 
line  is  seen  in  nineteen  sets: 

Bilateral  diploetic  infantile  type^ 
Higher  on  the  right  side. 


/. 

H  M. 

28. 

2. 

H  F. 

28. 

5. 

MM. 

33. 

A- 

HM. 

34. 

6. 

H  M. 

37. 

Higher  on  the  right  side,  where-  the  bone 
is  nearly  of  the  pure  diploetic  infantile  type 
for  there  is  only  one  small  cell  in  the  mas- 
toid diploe. 

6.  H  M.  37. 

7.  H  M.  39. 

8.  U  M..39. 

9.  m  M.  43. 
10.  Hi  M.  45. 
//.  HI  M.  51. 

12.  Wk  M.  53.    On  the  right  side  only. 

13.  IH  M.  59.     Higher  on  the  right  side. 

14.  Iff  M.'  60. 

/5.  tM  M.  61.     On  the  right  side  only. 

i6.  m  F.    62.     Higher  on  the  right  side. 

/7.  fH  M.  67.     Bilateral  diploetic  infantile  type. 

18.  m  M.  72. 

19.  m  M.  72. 
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It  is  in  the  great  majority  of  cases  symmetrical,  for  in  two 
sets  only  is  the  antrum  high  l3dng  on  one  side  and  not-  on 
the  other: 

m  M.  53, 
m  M.  61, 
Where  the  right  in  each  instance  is  the  high  lying  one. 
In  four  sets  one  antnrni  is  higher  than  the  other,  and  the 
higher  one  is,  in  all,  on  the  right  side: 

1.  H  F.  28. 
B.  H  M.  37. 
5.  m  M.  59 
4.  \U  F.    62. 

It  is  more  common  in  males  than  in  females,  for  seventeen 
are  males  and  only  two  are  females. 

It  is  most  commonly  seen  in  the  cellular  bones,  for  in  two 
sets  only  is  it  present  in  the  diploetic  infantile  type,  and  in 
them  on  both  sides 
J.    H  M.  28. 

2.  m  M.  67. 

The  antrum  may  be  high  lying  and  yet  the  middle  fossa 
may  dip  down,  partly  shutting  off  the  cavity  from  the  sur- 
face as,  on  the  right  side,  in 

m  M.  45. 
There  is  no  reliable  external  guide  to  a  high  lying  antrum, 
except  that  a  posterior  zygomatic  hne  which  slopes  down- 
wards and  backwards  should  put  one  on  one's  guard. 

(iv)  The  sintis  tympani  or  internal  pyramidal  recess  cannot 
be  examined  in  all  specimens,  but  the  sets, 

m  M.  58, 

m  M.  64, 
deserve  careful  study,  for  an  extraordinarily  large  cavity  is 
seen  on  both  sides  in  each.  This  cavity  may  be  infected  in 
suppuration  and  responsible  for  chronic  discharge  with  or 
without  antral  infection  and  for  the  continuation  of  discharge 
after  a  radical  operation  has  been  performed.  Unless  the 
cavities  are  as  large  as  these,  it  is  practically  impossible  to 
deal  with  them  without  injury  to  the  facial  nerve;  but  if  they 
are  large  they  can  be  opened  immediately  below  the  external 
semi-circular  canal  and  behind  the  level  of  the  descending 
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part  of  the  facial  nerve,  cleaned  of  contents  and  laid  well 
open  into  the  bony  wound,  as  in  a  case  of  a  boy,  aged  9  years, 
described  by  myself  in  the  'Transactions  of  the  Royal  Society 
of  Medicine,  Otological  Section,'  vol.  iv,  No.  4,  p.  54. 

It  is  interesting  to  note  that  Mr.  G.  J.  Jenkins  considers 
this  cavity  as  the  upper  end  of  the  first  branchial  cleft. 

The  diagnosis  of  disease  in  this  cavity  cannot  be  dealt 
with  in  this  paper. 

(v)  Malformaiion  of  the  bony  external  semi-circular  canal 
is  seen  in  191,  the  right  bone  of  a  woman,  aged  61  years.  The 
canal  is  represented  by  a  single  large  ca\'ity  opening  widely 
into  the  outer  wall  of  the  vestibule.  A  small  tubercle  on 
the  upper  part  of  the  sloping  posterior  wall  of  the  cavity 
represents  the  only  attempt  at  the  formation  of  the  normal 
partition. 

The  canals  on  the  left  side  are  normal. 

B.  In  Disease 

(i)  Injuries 

Fracture  through  the  bone  is  seen  in  three  sets  only. 

i.  23.  The  right  bone  of  a  male,  aged  20  years. 
The  fracture  passes  through  the  middle  ear 
and  posterior  part  of  the  labyrinth  dividing 
the  facial  nerve. 

2.  180.  The  left  bone  of  a  male,  aged  59  years.  The 
fracture  passes  through  the  middle  ear, 
meatus,  and  mastoid  cells  just  externally 
to  the  external  semi-circular  canal.  The 
facial  nerve  is  not  divided. 

5.  184-  The  left  bone  of  a  male,  age  60  years  The 
fracture  passes  right  across  the  bone  just 
externally  to  the  external  semi-circular  canal 
dividing  the  facial  nerve  m  its  descending 
course. 

(ii)  Changes  in  bone 

(a)  Exostoses  m  the  meatus  on  both  sides  more  marked 
on  the  right  in— 
m  M.  57. 
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(6)  A  pedunculated  exostosis  is  present  on  the  inner  wall  of 
a  large  cell  m  the  lower  mastoid  of  the  right  bone  of — 
179.  M.  59- 

(c)  Hyperostosis  of  the  tympanic  plate  on  both  sides,  in — 
m  M.  68. 

(d)  Thinning  of  the  tympanic  plate,  due  to  the  presence 
of  masses  of  epithehum,  keratosis  obturans,  is  seen  on  both 
sides  of — 

8  5      T71  QQ 

TS  r      oo, 
being  more  marked  on  the  left.     Evidence  of  past  suppura- 
tion is  seen  in  both  membranes. 

(e)  Bony  excrescences  on  the  inner  aspect  of  the  bone  are 
seen  in  five  sets,  all  associated  with  mental  trouble: 

/  f t  F  30.  A  general  paralytic.  An  exostosis  is  seen 
on  the  lower  edge  of  the  lateral  sinus  groove 
on  the  right  side  only. 

2.  fl  F.  35.  Aji  epileptic  dement.  The  excrescences 
are  present  on  the  inner  surface  of  the 
squama  on  both  sides,  but  more  marked 
on  the  left.  There  is  also  great  thickening 
of  the  parietal  bone. 

5.  fl  M.  37.    An  epileptic  dement.     An    esostosis  is 

present  on  the  lower  edge  of  the  lateral 
sinus  groove,  on  the  left  side  only.  The 
markings  of  the  cerebral  convolutions  are 
very  pronounced  on  both  sides. 
4-  tM  F  49.  A  melancholic.  The  excrescences  are 
seen  on  the  inner  aspect  of  the  squama, 
on  the  left  side  especially. 

6.  Ml  F     86     A    senile    dement.     The    same    as    the 

preceding  specimen. 
(/)  Great  thickening  of  the  skull  with  corrugations  and  deep 
groovings  due  to  osteitis  deformans,  is  seen  on  both  sides  in — 
1.  m  F.    76. 
The  thickening  is  seen  in  the  parietal  bones,  the  temporal 
bone  escaping  altogether,  but  the  inner  aspect  of  the  squama 
IS  corrugated  and  deeply  grooved  for  vessels. 

ig)  Extreme   dilatation,   with   thinning   of  the   left   internal 
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auditory  meatus,  due  to  the  presence  of  a  cerebellar  tumour, 
is  seen  in  52,  the  left  bone  of  a  female,  aged  30. 

(A)  Fixation  of  the  stapes  is  seen  in — 
H  F.  36. 

This  patient  had  been  getting  deaf  since  childhood.  For 
many  years,  about  eight,  she  had  been  insane  with  subacute 
mania.  Death  was  due  to  pulmonary  and  intestinal  tuber- 
culosis. She  had  ver>'  marked  hallucinations  of  hearing,  hear- 
ing voices  and  chattering  to  imaginary  persons.  She  also 
gave  a  rambling  and  confused  account  of  a  medical  student 
whom  she  loved  and  who  had  promised  to  marry  her  after 
he  had  operated  on  her  for  deafness.  She  spoke  in  a  slow 
wailing  monotone. 

Her  father  had  been  deaf  since  boyhood  and  at  one  time 
heard  better  in  a  noise. 

Both  bones  are  of  the  diploetic  infantile  type,  and  both 
membranes  are  intact. 

Right  bone. — Outer  vestibular  waU. 

(i)  From  the  vestibular  side.  The  posterior  half  of  the 
base  of  the  stapes  appears  thickened  and  pushed  well  through 
the  oval  window  and  fixed,  while  the  anterior  is  not  thickened 
and  appears  a  little  tilted  out  from  the  window  as  if  the  stape- 
dius muscle  had  exerted  a  permanent  effect.  The  anterior 
half  of  the  upper  lip  of  the  oval  window  is  much  thickened. 

(n)  From  the  tympanic  side.  The  inner  half  of  the  crura 
of  the  stapes  are  buried  in  new  tissue,  the  bone  being  abso- 
lutely fixed. 

Left  bone. — Outer  vestibular  wall. 

(i)  From  the  vestibular  side. '  Very  similar  to  the  right 
side. 

(it)  From  the  tympanic  side.  The  crura  of  the  stapes 
(fractured  accidentally)  are  not  so  buried  as  on  the  right 
side,  but  the  base  is  firmly  fixed. 

It  is  interesting  to  note  that  both  bones  are  of  the  diploetic 
infantile  type. 

(m)  Evidence  of  suppuration  is  seen  in  thirteen  sets.  The 
type  of  bone  on  both  sides  in  each  set  is  described. 

(a)  Evidence  in  the  membrane  without  sign  of  antral  infec- 
tion. 
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1.  H  M.  37.  Right  bone. — Calcareous  deposit  in  the 
anterior  and  posterior  segments.  No  sign 
of  antral  infection.  Dense  outer  antral 
wall  with  a  few  cells  in  the  upper  part  of 
a  diploetic  mastoid. 

Left  bone. — Crescentic  calcareous  deposit, 
with  a  dry  perforation  in  the  anterior  inferior 
segment. 

Ossicles  intact.  No  sign  of  antral  infection. 
Diploetic  and  cellular  outer  antral  wall, 
cellular  upper  mastoid,  diploetic  lower  mas- 
toid. 

In  the  writer's  opinion  calcareous  deposits 
are  always  the  result  of  a  pyogenic  infection. 
$.    If  F.    38.    Right  bone. — Cicatrix  in   the  posterior 
segment. 

Tympanic  plate  thinned  by  the  presence 
in  the  meatus  of  layers  of  epithelium  (kera- 
tosis obturans).  No  sign  of  antral  infection. 
Cellular  outer  antral  wall  and  mastoid,  the 
tip  of  which  is  diploetic. 
Left  one. — Dry  perforation  in  the  posterior 
superior  segment. 

Ossicles  intact.  Meatus  markedly  dilated, 
the  tympanic  plate  being  very  much  thinned 
by  keratosis  obturans.  No  sign  of  antral 
infection. 

Cellular  outer  antral  wall  and  entire  mas- 
toid. 
These  two  sets  point  to  the  fact  that  the  antrum  does  not 
always  share  in  infection  of  the  lower  middle  ear,  for  if  the 
cavity  was  ever  infected  in  them,  it  is  difficult  to  understand 
why  an  acute  mastoid  abscess  did  not  result.  The  cavity 
is  more  likely  to  be  primarily  impUcated  in  virulent  infection 
due  to  scarlet  fever,  measles,  and  influenza.  In  specimens 
like  these,  however,  a  fresh  or  the  old  infection  may  at  any 
time  spread  to  the  antrum  and  mastoid  cells,  producing  acute 
mastoid  signs  and  symptoms. 
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S.  Hi  M.  60. — Right  bone, — Membrane  was  intact,  but 
injured  on  section.    No  sign  of  infection. 
"■  Diploetic  infantile  type. 

Left  bone. — Large  dry  inferior  kidney  shaped 
perforation.    Ossicles   intact.    No   sign   of 
antral   infection. 
Diploetic  infantile  type. 
In  this  left  bone  it  would  have  been  impossible  for  a  mas- 
toid abscess  to  form  if  the  antrum  had  been  also  infected. 
(6)  Evidence  in  the  membrane  only  on  one  side  and  in 
the  antrum  as  well  on  the  other. 

1.  H»F.    41.    Right  bone. — Dry  perforation  in  the  in- 

ferior segment.     Ossicles  intact.     No  sign 
of  antral  infection. 

Dense   outer   antral   wall,   entire   mastoid 
cellular. 

Ltft  bone. — Anterior  and  posterior  segments 
cicatricial. 

No  perforation.    Ossicles  intact.    The  antral 
walls  are  smoothed  out  as  if  the  cavity  had 
at  one  time  been  infected.    No  cholestea- 
toma.   Diploetic  infantile  type. 
In  this  right  bone,  infection  of  the  antrum  must  have  led 
to  mastoid  disease,  this  again  pointing  to  the  fact  that  the 
antrum  does  not  always  share  in  infection  with  the  lower 
middle  ear.    In  the  left,  the  signs  of  infection  of  the  antrum 
seem  to  be  clear  and  yet  healing  had  occurred,  and  if  mastoid 
cells  had  been  present  mastoid  disease  would  have  certainly 
resulted. 

2.  tH  M.  48.    Right   bone. — Dry   inferior   perforation. 

Ossicles  intact.    No  sign  of  antral  infection. 

Cellular   outer   antral   wall   and   mastoid, 

the  tip  of  which  is  diploetic. 

Left   bone. — ^Posterior   inferior  perforation. 

Ossicles  intact. 

The  lining  membrane  of  the  antrum  dud 

mastoid  cells  appears  thickened. 

Cellular  outer  antral  wall  and  mastoid,  the 

ceUs  being  surrounded  by  dense  bone. 
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In  this  right  bone  again  if  the  antrum  had  shared  in  the 
infection  of  the  lower  middle  ear  mastoid  disease  must  haye 
resulted. 

In  the  cellular  left  bone,  chronic  discharge  had  been  present, 
but,  as  previously  stated,  a  bone  with  mastoid  cells  surrounded 
by  dense  bone  is  as  conducive  to  a  chronic  middle-ear  dis- 
charge as  is  the  pure  diploetic  infantile  type. 

(c)  Evidence  in  the  middle  ear  and  antrum  on  bothsides. 
1.    If  M.    39.    Right  hone. — Pus   in   the  middle  ear. 

Perforation  in  Shrapnell's  membrane.  Loss 
of  the  incus  and  head  of  the  malleus.  Ero- 
sion of  the  outer  attic  wall.  Stapes  intact 
Cholesteatoma  in  the  attic  and  filling  the 
antrum.  Smoothing  out  of  the  antral  walls. 
Diploetic  infantile  type. 
Left  hone. — Pathological  conditions  exactly 
similar  to  those  on  the  right  side,  except 
that  there  are  calcareous  deppsits  in  the 
anterior  and  inferior  segments  of  the  mem- 
brane. 

Diploetic  infantile  type. 
This  set  demonstrates  how  symmetry  of  anatomical  type 
produces  symmetrical  pathological  conditions. 

(d)  Evidence  in  the  middle  ear  and  antrum  on  one  side, 
the  other  side  being  normal. 

1.  It  M.  24.     Right  hone. — Normal.    Membrane  intact. 

Dense  outer  antral  wall;   a  few  cells  are 

present  in  the  upper  part  of  a  diploetic 

mastoid. 

Left  bone. — The  radical  operation  has  been 

performed  and  the  middle  fossa  opened. 

Death    occurred    from    cerebellar    abscess; 

the   pathway    of    infection    is   unknown. 

Diploetic  infantile  type. 
This  left  bone  illustrates  the  fact  that  the  diploetic  or  infan- 
tile type  is  conducive  not  only  to  chronic  suppuration,  but 
to  its  more  dangerous  sequelae. 

2.  TUT  F.    42.    Right  bone. — Normal.   Membrane  intact. 

Diploetic  infantile  type. 
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Left  hone. — Perforation  in  the  posterior  seg- 
ment. Ossicles  intact.  No  discharge.  The 
inner  and  posterior  antral  walls  are  smoothed 
out. 

Diploetic  infantile  type. 
It  is  interesting  to  note  that  healing  had 
taken  place  without  operation  on  the  antrum. 
S.  fH  M.  47.  Right  bone. — Normal.  Membrane  intact. 
^  Dense  outer  antral  wall;  cellular  mastoid 
with  a  diploetic  tip. 

Left  bone. — Large  loss  of  the  membrana 
tensa.  Loss  of  the  articular  process  of  the 
incus.  Thickening  of  the  antral  lining  mem- 
brane. 

Diploetic  infantile  type. 
4-  Hi  F.    50.    Rigktbone. — Normal.   Membrane  intact. 
Diploetic  infantile  type. 
Left  bone. — Pus  was  present  in  the  middle 
ear  and   antrum,   which   is  small.     Large 
loss  of  the  membrana  tensa. 
Ossicles  intact. 
Diploetic  infantile  type. 
In  this  left  bone,  if  simple  treatment  did  not  produce  a 

cure,  the  trouble  would  probably  have  been  amenable  to  an 

incomplete  mastoid  operation. 

54.    Right  bon^. — Normal.     Membrane  was 
intact,  but  has  split. 
Diploetic  infantile  type. 
Left  bone. — Pus  in  the  middle  ear  and  an- 
trum.    Perforation    in    Shrapnell's    mem- 
brane and  posterior  segment.    Loss  of  the 
head  of  the  malleus,  incus,  and  crura  of 
the  stapes.     Erosion  of  the  outer  attic  wall. 
Niche  for  the  oval  window  filled  by  new 
tissue.    All   the  walls  of  the  antrum   are 
smoothed  out,  the  foetal  cells  being  com- 
pletely destroyed. 
There  was  no  cholesteatoma. 
Diploetic  infantile  type. 
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6.  m  M.  49.    Right  bone. — Pus  in  the  middle  ear  and 

antrum. 

Complete  loss  of  the  membrane,  malleus, 
incus  and' crura  of  the  stapes,  the  base  of 
which  is  intact,  as  can  be  seen  from  the 
vestibular  side.  The  oval  window  niche 
is  filled  with  new  tissue.  Marked  erosion 
of  the  outer  attic  and  posterior  superior 
deep  meatal  walls;  the  inner  and  posterior 
antral  walls  are  smoothed  out.  The  mass 
of  fcetal  cells  has  been  converted  into  a 
mass  of  dense  bone,  narrowing  the  aditus 
and  antral  cavity;  this  localised  osteo-scler- 
otic  condition  can  be  easily  distinguished 
from  the  normally  dense  outer  antral  wall. 
There  was  no  cholesteatoma. 
Diploetic  infantile  type. 
Leftbone. — Normal.  Membrane  intact.  The 
outer  antral  wall  is  thick  and  dense  and  the 
mastoid  diploetic,  with  the  exception  of  a 
few  small  cells  running  downwards  from  the 
apex  of  the  antrum. 

7.  fH  F.    77.    Right  bone. — Pus  in  the  middle  ear  and 

antrum. 

Perforation  was  present  in  Shrapnell's  mem- 
brane, but  details  were  destroyed  accidently 
on  section.     Erosion  of  the  outer  attic  wall. 
The  aditus  is  much  narrowed  by  thickening 
of  the  free  border  of  the  squama  of  the  petro- 
squamosal  junction.    The  antral  walls  are 
smoothed  out,  the  foetal  cells  being  com- 
pletely destroyed  up  to  the  normal  dense 
outer   wall.     The   roof   of   the   antrum    is 
much  thickened  by  osteo-sclerosis. 
There  was  no  cholesteatoma. 
Diploetic  infantile  type. 
Left  bone. — Normal;  membrane  intact. 
Diploetic  infantile  type. 
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This  is  the  oldest  specimen  of  chronic  middle-ear  suppura- 
tion which  I  possess.  The  woman  died  of  senile  mania, 
broncho-pneumonia,  and  heart  failure. 

(e)  The  two  last  sets  have  been  placed  together,  for  the 
affected  bones  show  that  a  certain  amount  of  osteo-sclerosis 
may  take  place  in  the  walls  of  the  antrum  as  a  result  of  chronic 
suppuration,  but  it  can  always  be  distinguished  from  the 
normal  dense  outer^ntral  wall,  so  characteristic  of  the  normal 
diploetic  infantile  type. 

All  the  bones  affected  with  chronic  suppuration  with  antral 
impUcation  are  of  the  diploetic  infantile  type,  with  the  excep- 
tion of  120  already  described  in  which  there  are  small  mastoid 
cells  surrounded  by  dense  bone,  a  condition  having  the  same 
surgical  significance  as  the  pure  diploetic  infantile  tj-pe,  and, 
as  may  be  seen  in  UiF.  42,  HI  F.  50,  iM  F.  54,  Hi  F.  77, 
suppuration  was  present  in  the  middle-ear  tract,  including 
the  antrum,  on  one  side  only,  the  other  side  being  normal, 
and  yet  the  diploetic  infantile  type  is  present  on  both  sides, 
thus  adding  emphasis  to  the  fact  that  the  conditions  present 
in  that  type,  viz.  a  dense  outer  antral  wall,  lined  internally 
by  the  foetal  cells  and  a  dense  layer  of  bone  separating  the 
antrum  from  the  diploetic  mastoid  process,  are  factors  in 
producing  chronic  middle-ear  discharge,  and  the  density  is 
not  a  result. 

To  those  who  hold  that  the  dense  outer  antral  wall  is  the 
result  of  chronic  suppuration,  it  can  be  pointed  that  the  con- 
dition is  present  in  this  series  without  any  signs  of  suppura- 
tion, on  both  sides  in  18,  and  on  one  side  in  16. 

It  can  be  confidently  expected  that  in  the  future  X-ray 
photography  will  be  of  the  greatest  value  in  the  diagnosis 
and  treatment  of  suppurative  disease. 
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THE    REPORT    OF   AN    EXAMINATION    OF   BOTH    TEMPORAL 

BONES   FROM  A  HUNDRED  AND   TWENTY   INDIVIDUALS 

IN  REFERENCE  TO  THE  QUESTION  OF  SYMMETRY  IN 

HEALTH   AND   DISEASE 


Presented  at  the  Ninth  International  Q'ological  Congress, 
Boston,  1912. 


The  Numbers  of  the  Figures  Have  No  Relation  to  Those 
Given  in  the  Text. 


No.   1.— FEMALE.  AGED   2  YEARS. 
Symmetrical. 


Right. — Long,  narrow  antrum.     Diploe  at  the  tip  of  the  mastoid.     Cells  from  the 
floor  of  the  middle  ear  run  under  the  first  turn  of  the  cochlea. 


Left.— Symmetrical  with  the  right.  The  section  has  been  made  further  back  than 
on  the  right  side. 


No.  2— FEMALE,  AGED  16  YEARS. 
Symmetrical. 


Right. — Outer  antral  wall  and  entire  mastoid  cellular.  Cells  from  the  floor  of  the 
middle  ear  pass  under  the  cochlea,  reaching  and  slightly  invading  the  internal  diploetic 
mass. 


Left. — Symmetrical   with   the  right. 


No.  3.— FEMALE.  AGED  49  YEARS. 
Symmetrical. 


Right.— Outer   antral    wall    and    entire   mastoid   cellular.     Long,  narrow   antrumi. 


Left. — Symmetrical  with  the  right. 


No.    4.— MALE,    AGED    50    YEARS. 
Symmetrical. 


Risht. — Outer   antral    wall   and    entire  mastoid  cellular.     The  lower  cells  are  very  large. 


Left. — Symmetrical  with  the  right. 


No.  5 —FEMALE.  AGED  55  YEARS. 
Symmetrical. 


Right. — Outer  antral   wall   and   entire  mastoid    cellular.     Long,    narrow    antrum. 
The  cortex  at  the  tip  of  the  mastoid  is  very  dense. 


Left. — Symmetrical  with  the  right.   The  cortex  at  the  tip  of  the  mastoid  is  not  so 
dense  as  on  the  right  side. 


No.  6— FEMALE,  AGED  62  YEARS. 
Symmetrical. 


Right.— Outer   antral    wall    and    entire  mastoid    cellular.      The    antrum    is    slightly 
high  lying. 


Left. — Symmetrical  with  the  right. 


No.  7.— MALE.   AGED  41   YEARS. 
Symmetrical. 


Right. — Outer   antral    wall    and    entire  mastoid  cellular.     Long,  narrow  antrum. 


Left. — Symmetrical  with  the  right. 


No.   8.— MALE,  AGED  36  YEARS. 
Slight   asymmetry. 


Right.— Outer   antral    wall  and   mastoid  cellular,  with  a  slight  rim  of  diploe  at  the  tip. 


Left. — The  same  as  the  right,  but  there  is  more  diplce  at  the  tip  of  the  mastoid. 


No.  9.— MALE.  AGED  33  YEARS. 
Asymmetrical. 


Right. — Outer    antral    wall    and    mastoid  cellular,   with  a  slight  rim  of  diploe  at 
the  tip.     Somewhat  high-lying  antrum. 


Left. — Outer  antral  wall  and  upper  mastoid  cellular.  Lower  mastoid  is  diploetic. 
There  is  a  specially  large  cell  in  the  zygomatic  element.  The  cells  run  downwards 
and  inwards  over  the  digastric  fossa.  A  thick  layer  of  compact  bone  separated  the 
cells    from    the    diploe.      Somewhat    high-lying  anirum. 


Asymmetry  of  digastric  bulla. 


Right. — Outer  antral  wall  partly  dense  and  partly  cellular.     Upper  mastoid  cellu- 
lar.    Lower  mastoid  diploetic.     Large  digastric  bulla. 


-eft. — Symmetrical  with  the  right,  except  that  a  smaller  digastric  bulla  is  present. 


No.  11.— FEMALE,  AGED  62  YEARS. 
Occipital  bulla  on  the  left  side  only. 


Right. — Cellular  throughout.     A  small,  low-lying  sulcus  jugularis  allows  the  spread 
of  cells  inwards  under  the  labyrinth. 


Left. — Cellular  throughout.  The  sulcus  jugularis  is  larger  and  lies  higher  than  the 
right,  only  allowing  a  thin  spread  of  cells  inwards  under  the  labyrinth.  Cells  invade 
the  occipital,  where  a  larger  occipital  bulla  is  present,  lying  against  the  outer  wall  of 
the  sulcus  jugularis. 


No.  12.— MALE,  AGED  51  YEARS. 
Left  sulcus  jusularis  the  larger. 


Right. — Cellular  throughout.  Long,  narrow  antrum.  The  cells  extend  inwards  be- 
hind the  middle  ear,  over  a  small,  low-lying  sulcus  jugularis,  and  under  the  semicir- 
cular, vestibular  and  internal  auditory  meatus,  and  invade  the  lower  part  of  the  in- 
ternal diploetic  mass.    The  antrum  is  high  lying  to  the  posterior  zygomatic  line. 


Left. — The  antrum  is  not  as  long  as  on  the  right  side,  acd  diploe  is  present  in  the 
tip  of  the  mastoid.  The  sulcus  jugularis  is  larger  and  lies  higher  then  on  the  right, 
lessening  the  cellular  spread  inwards.  The  cells  run  up  to  its  outer  wall.  A  digastric 
bulla  is  present.     The  antrum  is  high-lying. 


No.   13— MALE,   AGED   50   YEARS. 

Dipping  down  of  the  middle  fossa  on  one  side  only,  the  left. 


Right. — Outer  antral  wall  dense.     Upper  mastoid  cellular.    Lower  mastoid  diploetic. 


Left. — Interior    symmetrical    with    the  right,  but  the  middle  fossa  dips  down,  caus- 
ing a  sloping  roof  to  the  antrum,  a  condition  which  is  not  present  en  the  right  side. 


No.   14.— MALE,   AGCD   58    YEARS. 
Symmetrical. 


Right. — Showing  an  extensive  sinus  tympani  (outlined  in  ink)  with  a  small  open- 
ing into  the  posterior  middle  ear  wall. 


Left. — Symmetrical  with  the  right. 


No.    15— MALE,   AGED    64    YEARS. 
Symmetrical. 


Right. — Showing    a    large    sinus    tympani,  outlined  in  ink. 


Left. — Symmetrical  sinus   tympani. 


No.  16— FEMALE.  AGED  55  YEARS. 


Right. — A  few  cells  are  present  in  the  dense  outer  antral  wall  and  in  the  upper 
part  of  the  diploetic  mastoid. 


Left. — Symmetrical  with  the  right,  but  there  are  fewer  cells. 


No.   17.— MALE.   AGED   28   YEARS. 
Symmetrical  diploetic  infantile  type. 


Right. — Diploetic  infantile  type. 


Left.— Diploetic    infantile   type,    symmetrical  with  right. 


No.    18.— MALE,   AGED   45   YEARS. 

Symmetrical  diploetic  infantile  type. 


Right. — With    very    forwar.i    lateral    sinus. 


Left. — With  very  forward  lateral  sinus. 


No.   19— MALE.    AGED   58   YEARS. 

Symmetrical  diploetic  infantile  type. 


Right.— Bilateral    diploetic    type    with  dense  outer  antral  wall  and  a  dense  layer 
between  the  antrum  and  diploe  of  the  mastoid. 


Left. — Symmetrical  with  right   side. 


No.   20.— MALE.   AGED   33    YEARS. 
Congenital  imbecile. 


Right. — Outer    antral    wall    dense.     A  few  cells  at  the  upper  and  inner  aspect  of 
a  diploetic  mastoid. 


Lett.— Out^r  antral  wall  diploetic.  the  diploe  separated  from  the  cells  (fetal)  lin- 
ing the  outer  antral  wall  by  a  thin  layer  of  compact  bone.  Mastoid  entirely  diploetic. 
The  diplce  of  the  zygomatic,  squamous  and  mastoid  elements  well  marked  off  from 
one  another.     The  sulcus  jugularis  is  larger  than  on  the  right. 


Xc.    21.— MALE.    AGED   37    YEARS. 


Right. — Outer  antral  wall  dense.     A  few    cells   in   the   upper   mastoid.     Diploetic 
lower  mastoid.     High-lying  antrum  with  an  overhanging  posterior  zygomatic  line. 


Left. — Outer  antral  wall  has  a  thin  layer  of  diploe  running  through  it.  Cellular 
upper  mastoid.  DJoloetic  lower  mastoid.  The  anterior  section  shows  the  marking  off 
of  the  zygomatic,  scuamous  and  petrous  elements.     High-lying  antrum. 


No.  22.— FEMALE,  AGED  33  YEARS. 


Right. — Outer  antral  wall  dense.     A  few  cells   in   the   inner  aspect   of  the   upper 
mastoid.     Diploetic  lower  mastoid. 


Left. — A  thin  layer  of  diploe  in  the  outer  antral  wall  continuous  with   the  diploe 
CI  the  mastoid.     A  few  cells  in  the  upper  part  of  the  upper  mastoid. 


Xo     23— MALE.   AGED   39   YEARS. 
Gross  asymmetry. 


Right. — Diploetic  infantile  type. 


Left. — Outer  antral  wall  and  upper  mastoid  cellular.  Lower  mastoid  diploetic. 
Dipping  down  of  the  middle  fossa,  causing  a  sloping  roof  to  the  antrum,  a  condi- 
tion not   seen  on  the   right  side. 


No.  24.— FEMALE.  AGED  41  YEARS. 
Gross   asymmetry. 


Right. — Outer  antral   wall  dense.     Mastoid  finely  cellular  throughout. 


Left. — Diploetic  infantile  type. 


No.  25— FEMALE.  AGED  48  YEARS. 
Gross  asymmetry. 


Right. — Diploetic  infantile  type. 


Left. — Dense  outer  antral  wall.    Cellular  upper  mastoid.    Diploetic  lower  mastoid. 


No.   26.— MALE,   AGED   49   YEARS. 
Gross  asymmetry 


Right.— Outer  antral  wall  dense.    Cell  in   zygomatic    diploe.      Upper   mastoid    cel- 
lular.    Lower  mastoid  diploetic. 


Left. — Diploetic  infantile  type. 


No.   27.— FEMALE.  AGED  50  YEARS. 
Gross   asymmetry. 


Right. — Diploeiic   infantile   type.     Middle  fossa  dips  down,  causing  a  sloping  roof 
o  the  antrum,  a  condition  not  seen  on  the  left  side. 


Left.— Cellular   outer  antral   wall   and  mastoid  with  a  slight  rim  of  diploe  at  the  tip. 


No.   28.— MALE,  AGED  59  YEARS. 
Asymmetry. 


Right. — Outer  antral  wall  partly  dense  and  partly  cellular.     Fine  cells  in  the  up- 
er  mastoid.     Oiploeiic  lower  mastoid. 


Left. — Diploetic  infantile  type. 


No.   29.— FEMALE.   AGED   61   YEARS. 
Gross   asymmetry. 


Right. — Diploetic  infantile  type.     The  squamous   is   plainly   marked   off   from   the 
petrous  element   of  the  mastoid. 


Left. — Cellular  outer  antral  wall  and  entire  mastoid.     The  elements  are  also  well 
marked   off. 


No.  30.— FEMALE,  AGED  73  YEARS. 
Gross  asymmetrv. 


Right. — Diploetic   infantile   type.     The  diploe  is  very  dense. 


Left. — Outer  antral  wall  and  upper  mastoid   cellular.     Lower   mastoid   diploetic. 


No.    31.— MALE.   AGED    9    YEARS. 


Right  Bone. — Showing  an  external  opening  for  the  petrosquamosal  sinus  in  the 
base  of  the  zygoma  on  the  left  fragment.  The  grooving  along  the  inferior  surface  on 
the  right  fragment.    The  opening  and  grooving  were  absent  on  the  left  side. 


No.   32.— MALE.   AGED   59   YEARS. 


Right  Bone. — A  pedunculated  exostosis  is  present,  projecting  from  the  inner  wall 
of  a  large  lower   mastoid  cell. 


Xo.  33.— FEMALE.  AGED  61  YEARS. 
Zilalformation  of  tbe  external  bony  semicircular  canal. 


^EV 
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Right  Bone. — The  canal  is  represented  by  a  wide  cavity  opening  widely  into  the 
outer  wall  of  the  vestibule.  A  small  nipple-shaped  mass  of  bone  projects  from  the  back 
part  of  the  sloping  roof,  and  is  the  only  attempt  to  make  the  ordinary  partitions.  The 
other  parts  of  the  labyrinth  are  normal,  and  so  is  the  left  labyrinth. 


No.   34.— MALE.   AGED    39   YEARS. 
Symmetrical  disease  in  symmetrical  bones. 


Right. — Chronic   middle  ear   suppuration.      Perforation    in    Shrapnell's   membrane, 
■•--lesteatoma  filling  the  antrum.    Diploetic  infantile  type. 


Left.— Symmetrical   with  the  right   in  type  and   disease. 


No.   35.— FEMALE,   AGED   77   YEARS. 


Right. — Diploetic  infantile  type.  Chronic  middle  ear  suppuration.  Pus  was  pres- 
ent in  the  antrum.  The  fetal  cells  lining  the  outer  antral  wall  are  quite  destroyed 
and  the  antral  walls  smoothed  out.  The  aditus  is  much  narrowed  by  osteosclerosis 
of   the   roof  and    fresh   bone   formation   at  the  apex. 


Left. — Diploetic  infantile  type  normal.  Intact  membrane  and  ossicles.  The  mid- 
dle fossa  dips  down,  causing  a  sloping  root  to  the  antrum,  a  condition  not  present  on 
the  rignt  side. 


No.    36— MALE.    AGED    49    YEARS. 


Right. — Diploetic  infantile  type.  Chronic  middle  ear  suppuration.  Pus  was  pres- 
ent in  the  antrum,  which  is  much  narrowed  by  osteosclerosis  of  the  fetal  cells  lining 
the  outer  antral  wall,  the  osteosclerotic  condition  is  well  marked  off  from  the  normal 
dense  outer  antral  wall  which  is  usual  ir  this  type  of  bone.  The  antral  walls  are 
smoothed  out. 


Left. — ^The  outer  antral  wall  is  dense  and  the  mastoid  mostly  diploetic,  a  few 
cells  run  downwards  from  the  apex  of  the  antrum.  The  membrane  and  ossicles  are 
Intact. 


No.  37.— FEMALE,  AGED  36  YEARS. 
Fixation   of  the   stapes. 


Kigfit. — Dlploetic  infantile  type.     Bony  fixation  of  the  stapes. 


Left. — Symmetrical   with  the  right  in  type  and  disease. 


III. 


REPORT  OF  A  CASE  OF  BRONCHOSCOPY  FOR  MUL- 
TIPLE FOREIGN  BODIES  (ALMOND  SHELL  AND 
PULP)   IN  A  CHILD  TWO  YE-\RS  OF  AGE, 
WITH    SOME    OBSERVATIONS    UPtJX 
BRONCHOSCOPY    IN    INFANTS 
AND  YOUNG  CHILDREN. 

By  J.  R.  WiNSLOw,  B.  A.,  M.  D., 

Baltimore. 

On  January  5,  1911,  at  2  p.  m.,  in  accordance  with  a  tele- 
graphic appointment,  I  met  Dr.  F.  G.  Wright,  of  Chambers- 
burg,  Pa.,  at  the  University  Hospital,  in  consultation  upon  the 
case  whose  history  follows: 

Zona  B.,  aged  2  years,  was  pla}'ing  upon  the  floor  two  days 
pre\-iousIy,  when  her  mother's  attention  was  attracted  by  her 
crying,  and  she  noticed  that  the  child  was  blue  in  the  face  and 
breathing  badly.  She  immediately  held  the  child  up  by  its 
feet,  slapped  her  back  and  running  her  finger  down  the  throat 
removed  a  large  amount  of  almond  shell  and  pulp ;  this  result- 
ed in  greatly  improved  respiration,  and  the  mother  supposed 
that  the  nut  had  all  been  removed. 

Since  this  time,  however,  the  child  has  at  times  exhibrited 
embarrassed  respiration  and  occasionally  cyanosis. 

Examination. — ^Respiratory 'movements  much  shallower  on 
left  side  and  respiratory  sounds  losf  below  the  second  rib,  no 
rales  present^  temperature,  98  2o°^'pulse,  118;  respiration,  28. 
Slight  supraclavicular,  retraction  on  left.    Right  hing  normal. 

I^e  patient  was  admitted  to  the  Uni*-ersit>^  Hospital  and  the 
larynx  examined  imder  cocain  with  the  direct  Jackson  specu- 
lum. Nothing  was  seen  in  the  glottic  or  subglottic  space,  and 
realizing  the  imix>ssibility  of  passing  a  bronchoscope  through 
a  lar\Tix  of  such  size  without  undue  force,  tracheotomy  was 
determined  upon. 

Meanwhile  a* radiograph  was  obtained,  which,  as  was  to  be 
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expected  from  the  nature  of  the  object   (nut),  revealed  no 
foreign  body,  but  only  enlarged  peribronchial  glands. 

On  January  6,  1911,  at  3  p.  m.,  assisted  by  Dr.  F.  G.  Wright, 
I  performed  a  low  tracheotomy,  under  chloroform  anesthesia. 

Immediately  afterwards,  with  Dr.  H.  C.  Davis  in  charge  of 
the  patient's  head  and  the  bronchoscopes,  I  passed  a  7  mm. 
Jackson  tube  into  the  left  lower  lobe  bronchus,  v*^hich  was  sys- 
tematically examined ;  the  tube  was,  however,  too  large  to 
enter  the  upper  lobe  bronchus.  A  considerable  amount  of 
milky  pulp  was  found  in  the  bronchus  and  removed  with  mops ; 
no  shell  could  be  discovered. 

I  had  exacted  to  employ  suction  with  Killian's  aspirator,  in 
the  hope  of  aspirating  the  material  from  the  smaller  bronchus, 
but  the  patient  became  cyanotic,  the  pulse  weak,  and  oxygen 
and  amyl  nitrite  had  to  be  administered. 

The  bronchoscopic  examination  was  of  necessity  discontin- 
ued, having  occupied  about  thirty  minutes. 

The  tracheotomy  wound  was  left  open,  long  sutures  were 
inserted  in  the  lips,  and  the  nurse  instructed  to  pull  the  wound 
open  should  the  patient  cough. 

The  following  day  (January  7th)  the  temperature  shot  up 
to  103.4°  F.,  respiration  140.  Embarrassed  respiration,  dimin- 
ished resonance  with  loss  of  inspiratory  and  expiratory  mur- 
mur below  the  second  rib  were  present  on  left  side ;  tubular 
breathing  was  heard  at  left  apex. 

Subsequently  marked  cough  with  expectoration  developed. 
In  short,  the  patient  manifested  well  marked  pneumonia. 

At  this  period  Dr.  C.  W.  McElfresh  was  called  in  consulta- 
tion and  placed  in  charge  of  the  medical  treatment  of  the  case. 

From  the  9th  to  the  15th  the  patient  went  through  the  vary- 
ing phases  of  a  typical  pneumonia. 

On  January  13th  the  tracheotomy  tube,  which  had  been  in- 
serted the  day  following  the  operation,  was  permanently  re- 
moved and  the  patient  was  able  to  breathe  through  the  mouth 
readily. 

On  January  17th.  the  thirteenth  day,  the  patient  was  dis- 
charged from  the  hospital  to  return  home ;  temperature  97.3°, 
pulse  110,  respiration  24.  Tracheotomy  wound  nearly  closed, 
general  condition  much  improved.  The  subsequent  history  of 
the  case  is  derived  from  two  letters  sent  by  Dr.  Wright.  The 
first,  dated  February  16,  1911,  reports: 
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Dear  Doctor: — The  child  is  still  alive,  but  very  ill.  When 
she  first  came  home  she  was  very  well,  except  a  running  ear 
and  a  solid  patch  a  little  larger  than  a  silver  dollar  in  the  left 
apex.  It  seemed  as  though  the  trouble  would  subside  and  the 
foreign  body  become  encapsulated,  but  she  developed  an  in- 
fluenza (every  one  here  has  it)  and  after  a  week  of  coughing 
developed  a  pneumonia  involving  at  least  the  whole  of  the 
upper  left  lobe.  After  having  the  pneumonia  one  week  the 
scar  in  the  trachea  opened  spontaneously  and  I  opened  the  skin, 
allowing  a  free  discharge.  The  next  day  she  coughed  up  an 
oval  piece  of  almond  kernel  about  6x3  mm.  That  is  four  or 
five  days  ago,  and  she  is  slightly  improving.  If  she  gets  well 
will   send  full  data.  Wright. 

An  extract  from  the  second  letter,  dated  February  29,  1912, 
gives  the  final  outcome  of  the  case: 

Dr.  John  Winslow. 

Dear  Doctor : — Today  I  examined  lona  B.  Sorry  we  did  not 
report  earlier,  but  they  had  moved.  Have  only  lately  located 
them.  The  child  is  apparently  perfectly  well,  with  no  signs  to 
show  where  the  trouble  in  the  chest  was. 

The  scar  in  the  neck  is  rather  broad,  but  the  trachea  seems 
solid.    After  a  slow  .convalescence  she  recovered  fully. 

Very  truly  yours, 

Fairfax  G.  Wright. 

A  more  unfavorable  case  could  scarcely  be  imagined  than 
this  one,  presenting  many  difficulties. 

1.  The  child's  age  (two  years)  and  underdevelopment. 

2.  The  nature  of  the  foreign  body,  a  pulpified  nut,  furnish- 
ing multiple  particles  which  were  spattered  all  over  the  lung 
surface,  and  doubtless  entered  every  bronchiole. 

3.  The  bronchus  involved,  the  left,  the  most  difficult  to  ex- 
amine. 

I  have  hesitated  whether  to  call  this  a  successful  or  an  un- 
successful case ;  while  technically  I  did  not  succeed  in  remov- 
ing all  of  the  foreign  body  by  bronchoscopic  methods,  yet  I  am 
firmly  convinced  that  had  the  nut-pulp  not  been  removed  from 
the  main  bronchus,  tracheotomy  alone  would  not  have  enabled 
the  child  to  clear  its  lung  and  survive  the  first  pneumonia. 
From  a  life-saving  standpoint  the  case  was  most  successful. 


128  J.  R.  WINSLOW. 

and  one  in  whose  outcome  every  one  concerned  has  reason  to 
feel  gratified. 

The  pathologic  condition  in  such  a  case  is  well  illustrated  in 
that  reported  by  F.  E.  Hopkins  (Trans.  Am.  Lar.  Ass'n,  1911). 

A  female  child,  four  years  of  age,  inhaled  a  peanut ;  careful 
bronchoscopic  examination  at  two  sittings  failed  to  reveal  a 
foreign  body  and  the  child  died  on  the  second  day. 

'■'Autopsy  showed  m_any  (24)  small  fragments  of  nuts  scat- 
tered throughout  the  lungs  and  around  each  a  pneumonic  area. 

"Instead  of  a  single  nut  occluding  the  trachea  or  larger  bron- 
chi, the  many  fragments  of  the  well-chewed  nut  were  shot  into 
the  smaller  bronchi." 

Thomas  Hubbard  reports  similar  autopsy  findings  (ibid.)  in 
a  peanut  case,  in  his  practice. 

Cases  of  foreign  bodies  in  the  lungs  of  young  children  and 
infants  (say  of  four  years  and  under)  are  coming  under  our 
care  in  increasing  numbers,  because  through  the  writings  of 
Killian,  Jackson,  Ingals,  Coolidge,  Halsted,  Mosher,  Hubbard 
and  other  masters  of  bronchoscopy,  the  general  profession  is 
being  educated  to  recognize  these  conditions  and  their  proper 
method  of  treatment. 

These  cases  constitute  the  most  difficult  in  the  whole  field 
of  bronchoscopy,  both  on  account  of  the  small  size  of  the 
respiratory  passages  at  this  period  of  life  and  the  difficulties 
of  instrumental  manipulation,  as  well  as  the  nature  of  the 
objects  usually  encountered. 

While  a  young  child  is  liable  to  place  almost  anything  in  the 
mouth  and  inhale  it,  owing  to  the  small  size  of  the  glottis 
(6  mm.  infants,  Jackson — 7  mm.  three  years,  Killian)  large 
objects  cannot  pass  through  into  the  lower  passages,  therefore 
many  of  the  foreign  bodies  commonest  in  adults  are  rarely 
found  in  the  lungs  of  very  young  children  (pieces  of  bone), 
while  those  encountered  belong  to  the  class  most  difficult  of . 
removal,  small  or  multiple  objects  (nut  shells,  pulp,  beads, 
pins,  beans,  pebbles,  etc.). 

The  younger  the  child  the  greater  the  difficulty  and  urgency, 
and  the  mortality  is  high,  despite  successful  removal.  So  that 
it  has  seemed  to  me  that  these  cases  constitute  a  group  of 
themselves  well  worthy  of  the  discussion  of  this  representative 
body,  and  for  this  purpose  I  have  brought  the  subject  before 
vou. 
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What  is  our  best  course  of  procedure  in  this  class  of  cases  ? 
Should  we  tracheotomize  at  once,  as  the  primary  procedure, 
or  has  the  advent  of  bronchoscopy  largely  abolished  the  neces- 
sity for  this  operation  ? 

The  desirability  of  upper  bronchoscopy  (without  trache- 
otomy) is  obvious,  and  it  should  be  the  routine  method  were 
there  no  disadvantages  associated  with  it. 

In  prebronchoscopic  days  tracheotomy  was  the  method  of 
choice,  whose  success  is  attested,  among  numerous  others,  by 
the  remarkable  series  of  four  cases  of  foreign  bodies  in  the 
bronchi  of  small  children  under  two  and  one-half  years  of  age, 
reported  by  our  fellow  T.  H.  Halsted  (Trans.  Am.  L.  R.  O. 
Soc,  1902). 

In  these  young  children  upper  bronchoscopy  has  serious  ob- 
jections attached  to  it.  The  anatomic  structures  are  small, 
rendering  the  manipulation  of  instruments  difficult  and  result- 
ing in  loss  of  time  an4  irritation  of  tissues. 

A  study  of  the  cases  reported  shows  that  while  upper  bron- 
choscopy has  Been  frequently  attempted  for  the  removal  of 
foreign  bodies  in  infants,  in  a  large  percentage,  if  not  the  ma- 
jority of  the  cases,  tracheotomy  has  become  ultimately  neces- 
sary for  successful  removal. 

Now,  if  such  be  the  situation,  why  not  tracheotomize  at 
once  and  operate  by  the  easier  and  more  certain  route  (lower 
bronchoscopy)  ? 

In  a  recent  article  (Deutsch.  med.  Wochenschrift,  June  29, 
1911)  G.  Killian  has  made  a  most  valuable  contribution,  in 
which  he  calls  attention  to  another  aspect  of  this  subject, 
namely,  the  frequency  with  which  tracheotomy  or  intubation 
becomes  necessary  after  upper  bronchoscopy,  even  when  suc- 
cessful, reporting  a  series  of  nineteen  cases  under  seven  years 
of  age,  some  of  them  personal  and  some  derived  from  literature. 
He  also  cites  a  series  of  thirty-five  cases  reported  by  Schneider, 
of  Moscow,  of  which  five  required  intubation  or  tracheotomy. 
He  concludes  that  these  procedures  stand  in  a  causal  relation 
to  upper  bronchoscopy,  inasmuch  as  the  changes  necessitating 
them  occur  within  a  relatively  short  period  (6  to  37  hours) 
afterward ;  that  the  site  of  the  change  is  the  subglottic  space, 
as  evidenced  by  the  stridor  and  the  results  of  intubation  or 
tracheotomy,  and  in  a  few  cases  by  direct  or  indirect  laryn- 
geal examination. 
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We  know  from  both  clinical  experience  and  postmortem 
evidence  that  inflammatory  swellings  are  prone  to  occur  in  the 
subglottic  space.  Children  from  the  seventh,  and  especially 
from  the  fourth,  year  downwards  are  especially  liable  to  such 
swellings  after  upper  bronchoscopy.  In  this  connection  the 
relation  of  the  caliber  of  the  tube  to  the  width  of  the  sub- 
glottic space  becomes  of  paramount  importance.  No  reliable 
measurements  have  hitherto  existed.  In  order  to  furnish  such 
data,  Killian  undertook  the  measurement  of  twenty-two  chil- 
dren's larynges  in  fresh  cadavers.  For  this  purpose  the  em- 
ployed a  series  of  semicircular  metal  sounds  of  increasing 
size,  observing  which  one  passed  the  cricoid  region  easily, 
which  with  difficult}^,  which  not  at  all.  In  this  way  he  deter- 
mined that  the  width  of  the  subglottic  space  stands  in  no 
especial  relation  to  the  sex  of  the  child,  and  in  but  little  to  the 
age,  the  most  important  and  hitherto  neglected  moment  being 
the  bodily  development. 

Upon  this  basis  he  has  constructed  the  following  table: 


Body 
length. 

Diameter  of  subglottic  space 
measured  with  calibrated 
metal  sounds. 

Calculated 
periphery 
of  the 
lumen. 

Age. 

45  cm. 

3.5  mm.   (4  not) 

10.99  mm. 

8     mos. 

50     " 

4.5  mm.   (5  not) 

14.13      " 

4       " 

52     " 

5     mm. 

15.7 

3.5    " 

53     " 

4.5  mm.   (5  not) 

14.13      " 

3       " 

53     " 

5.5  mm. 

17.27      " 

newborn 

53     " 

4.5  mm.  (5  not) 

14.13      " 

"       " 

56     " 

4.75  mm. 

14.91      " 

«? 

58     " 

5     mm.  (5.5  pressure) 

15.7 

2.5  mos. 

58     " 

5.5  mm. 

17.27      " 

4       " 

60     " 

5.5  mm. 

17.27      " 

9.5    " 

62     " 

5.5  mm.   (6  with  difficulty) 

17.27      " 

6       " 

62     " 

6     mm.   (6.5  not) 

18.84      " 

18       " 

63     " 

5.5  mm. 

17.27      " 

9       " 

64     " 

5.5  mm. 

17.27      " 

13       " 

65     " 

6.5  mm.  (7  not) 

20.41      " 

8       " 

70     " 

5     mm. 

15.7 

16      " 

80     " 

'6.5  mm.  (scarcely) 

20.41      " 

12       " 

80     " 

6.5  mm.  (7  not) 

20.41      " 

24       " 

86     " 

7.5  mm.  (8  not) 

23.44      " 

48       " 

94     " 

7     mm.  (7.5  not) 

21.98      " 

36       " 

120     "     1 

8    mm. 

25.12      " 

7    yrs. 

?      " 

9.5  mm. 

29.83      " 

1 

10       " 
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A  Study  of  this  table  shows  that  the  subglottic  space  is  much 
narrower  than  is  commonly  supposed:  that  it  increases  grad- 
ually with  the  body  length,  but  not  commensurately,  and  is 
subject  to  great  variations.  Comparison  of  these  measure- 
ments with  the  age  of  the  child,  in  the  series  collected,  shows 
that  in  some  of  the  cases  the  bronchoscopic  tube  was  too  large 
for  the  subglottic  space,  and  must  have  caused  trauma. 

Killian  observes  that  we  still  require  a  great  deal  of  infor- 
mation as  to  the  anatomic  relations  of  the  child's  larj'nx  at 
different  ages  and  different  grades  of  bodily  development,  and 
promises  to  take  this  up  for  future  research. 

The  selection  of  method  must  be  individual,  depending  upon 
a  number  of  considerations. 

1.  Age  of  the  patient:  as  Killian  has  demonstrated,  this  is 
more  a  matter  of  physical  development  than  of  age :  nationality 
also  may  have  a  bearing.  At  least  my  intubation  experiences 
have  shown  me  that  in  certain  nationalities  (Italian)  the 
larynx   is   smaller  than   the  corresponding  age. 

Some  years  ag*  Ingals  announced  that  he  had  rarely  found 
upper  bronchoscopy  satisfactory  in  children  under  three  years 
of  age. 

Recently  Finder,  apropos  to  an  unsuccessful  case  of  a  piece 
of  bone  in  the  right  bronchus  of  an  eleven  months  old  child, 
reported  to  the  Berlin  Lar^-ngological  Society,  stated  that 
henceforth  he  will  resort  to  inferior  bronchoscopy  in  all  chil- 
dren in  the  first  year  of  life. 

In  discussing  this  case  E.  Mayer  went  still  further  and  con- 
siders inferior  bronchoscopy  preferable  in  children  six  years 
of  age  and  under.  Briinings  advises  it  in  all  children  under 
two  years  of  age,  as  a  routine  procedure. 

Xehrkom  recommends  low  bronchoscopy  in  all  young  chil- 
dren. 

Jackson,  however,  regards  tracheotomy  as  being  "unneces- 
sary nine  times  out  of  ten,  and  believes  that  it  should  be  lim- 
ited to  dyspneic  cases."  I  should  like  to  know  whether  he  in- 
tends this  to  apply  to  these  very  young  children. 

2.  The  nature  of  the  foreign  body  is  of  great  importance  in 
determining  this  question. 

Objects  which  are  liable  to  swell  so  that  they  cannot  be  with- 
drawn through  the  subglottic  space  (beans)  should  be  removed 
by  the  lower  route  (Xehrkom,  Killian). 
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.  Likewise  brittle  objects  which  are  liable  to  be  broken  into 
several  fragments,  or  multiple  objects  necessitating  a  great  deal 
of  manipulation ;  objects  which  are  irritating  in  themselves  and 
certain  to  be  followed  by  pulmonary  inflammation  (peanut 
shells,  pepper  corns),  should  be  removed  without  irritation  of 
the  subglottic  space  by  instruments. 

3.  The  duration  of  the  condition  is  of  a  determining  mo- 
ment: the  presence  of  a  foreign  body  rapidly  produces  a 
catarrhal  condition  of  the  air  passages  in  children,  increasing 
the  vulnerability  of  the  mucous  membrane  to  instrumental 
manipulation ;  therefore,  when  the  foreign  body  has  remained 
for  a  long  time,  tracheotomy  is  indicated  (E.  Mayer,  Killian). 

4.  The  side  affected  must  be  considered,  for  it  is  much  more 
difficult  to  remove  a  foreign  body  from  the  left  bronchus, 
especially  by  upper  bronchoscopy.  Among  thirteen  cases  in 
children  collected  by  Killian,  in  nearly  two-thirds  the  foreign 
bc'dy  was  found  in  the  left  bronchus. 

5.  The  condition  of  the  subglottic  space  is  of  paramount  im- 
portance: this  should  always  be  determined  by  direct  or  in- 
direct laryngeal  examination  before  undertaking  upper  bron- 
choscopy. 

Any  outspoken  subglottic  swelling  constitutes  a  contraindi- 
cation to  upper  bronchoscopy. 

The  passage  of  the  bronchoscopic  tube  will  inevitably  result 
in  the  necessity  for  tracheotomy :  it  is  therefore  better  to  per- 
form this  operation  primarily  and  employ  lower  bronchoscopy. 

In  conclusion,  it  seems  to  me  that  the  present  situation  with 
regard  to  foreign  bodies  in  the  lungs  of  young  children  has 
been  well  summarized  in  the  advice  of  Hubbard.  "\Mien  in 
doubt   do  tracheotomy." 
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IV. 

TyMORS  OF  THE  LARYNX.* 

By  Robert  Levy,  M.  D., 

Denver. 

It  is  not  the  purpose  of  this  paper  to  present  an  exhaustive 
treatise  upon  laryngeal  tumors,  but  rather  to  call  attention  to 
a  number  of  practical  points  in  the  operative  treatment  and 
to  emphasize  these  points  by  illustrative  cases. 

Although  intralaryngeal  tumors  were  probably  recc^nized 
and  removed  prior  to  the  advent  of  the  laryngoscope,  it  was  not 
imtil  this  instrument  came  into  use  that  their  recognition  or 
removal  was  attended  with  any  degree  of  accuracy.  Within 
a  few  years  of  G^rcia's  discovery  the  first  operation  for  laryn- 
geal neoplasm  was  performed.  The  question  of  priority,  as  in 
many  other  subjects,  is  a  vexed  one.  Wright  gives  Lewin 
credit  for  the  first  intralaryngeal  operation  for  the  removal  of 
a  lar}ngeal  growtfi  under  the  guidance  of  the  mirror,  which  he 
is  said  to  have  performed  on  July  20,  1860,  while  Jurasz  credits  . 
Victor  von  Bruns  with  the  first  operation,  performed  in  1861, 
and  does  not  even  m.ention  Lewin.  From  these  dates  the'num- 
ber  of  tumors  observed  and  extirpated  by  this  method  grew 
with  great  rapidity,  and  the  scarcity  of  the  growths  of  recent 
years  has  been  ascribed  to  the  avidity  with  which  they  were 
removed  in  the  early  days  of  larv^ngoscopy.  As  Wright  so  well 
expresses  it,  "no  subject  so  immediately  engaged  attention  as 
that  of  lar\ngeal  tumors,  forming  striking  pictures  in  the 
laryngeal  mirror,  causing  marked  and  distressing  symptoms, 
capable  of  immediate  relief  by  means  of  instruments  under  the 
guidance  of  the  laryngoscope,  and  last,  but  by  no  means  least, 
aflfording  the  operator  a  chance  to  display  in  the  most  brilliant 
manner  his  newly  acquired  skill." 

The  removal  of  tumors  from  the  larynx  per  vias  naturales 
and  under  the  guidance  of  the  laryngoscope  may  be  termed  the 

♦Read  at  the  annual  meeting  of  the  Colorado  State  Medical  So- 
ciety, September  24-26,  1912. 
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laryngoscopic  method,  to  distinguish  it  from  more  recent  intra- 
laryngeal  manipulation  by  means  of  endoscopic  instruments. 

For  the  successful  laryngoscopic  operation  proper  illumina- 
tion is  absolutely  essential.  The  source  of  light  must  be  bril- 
liant, white,  uniform  and  free  from  conflicting  sjiadows.  These 
qualities  are  best  obtained  by  using  the  Nernst  electric  light 
placed  in  a  suitably  constructed  metal  cylinder. 

The  instrument  table  should  be  conveniently  placed  to  the 
operator's  left,  and  should  contain,  besides  the  instruments 
needed,  gauze  sponges,  sterile  napkins,  spirit  lamp,  etc.  Three 
assistants  are  desirable.  The  duties  of  the  first  assistant  are 
most  important,  and  consist  in  holding  the  patient's  tongue,  if 
it  is  found  that  the  patient  cannot  do  this  himself,  in  controlling 
the  epiglottis  and  in  manipulating  intralaryngeal  instruments 
under  the  direction  of  the  operator,  should  it  be  found  neces- 
sary to  use  more  than  the  one  in  the  hand  of  operator  himself. 
A  second  assistant  presides  over  the  instrument  table,  and  a 
third  holds  the  patient's  head  and  retains  the,  mouth  gag  in 
position  if  it  becomes  necessary  to  use  one.  At  times  it  is 
necessary  to  pass  a  silk  ligature  through  the  tip  of  the  tongue, 
instead  of  holding  the  tongue  with  a  napkin.  This  is  particu- 
larly serviceable  in  operating  under  general  anesthesia. 

One  of  t"he  greatest  obstacles  to  satisfactory  endolaryngeal 
operation  is  a  depressed  epiglottis,  especially  under  general 
anesthesia.  To  control  this  the  device  described  by  Horsford, 
in  which  a  properly  constructed  needle  holder  enables  one  to 
pass  a  ligature  through  the  free  border  of  the  epiglottis,  is 
recommended.  This  ligature  can  then  be  held  by  the  first  as- 
sistant or  grasped  by  a  pair  of  hemostat  forceps  and  allowed  to 
hang  out  of  the  mouth.  Pfau's  modification  of  Horsford's 
instrument  (Figure  1)  makes  it  easier  of  application  in  many 
cases.  By  its  use  a  needle  properly  threaded  is  placed  in  one  of 
its  blades,  which,  when  closed  upon  the  opposite  blade,  permits 
the  needle  to  be  grasped  and  withdrawn  with  the  instrument, 
the  ligature  remaining  in  the  tissue. 

An  additional  aid  to  laryngoscopic  operation,  as  indeed  it  is 
to  careful  examinations,  is  the  magnifying  anastigmatic  mirror 
of  Briining,  which  enlarges  the  laryngeal  picture  two  and  one- 
quarter  times. 

Anesthesia. — Endolaryngeal  operations  may  be  conducted 
inider  local  or  general  anesthesia. 
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Local  Anesthesia. — Since  the  advent  of  cocain,  operations 
within  the  larynx  have  become  greatly  simplified,  and  many  of 
the  previous  difficulties  in  the  way  of  preliminary  training  have 
been  almost  completely  overcome.  The  proper  local  application 
of  cocain  or  some  of  its  substitutes  is  productive  of  uniformly 
satisfactory  anesthesia. 

Cocain  remains  the  m.ost  reliable  drug,  but  owing  to  its  toxic 
properties,  betaeucain  may  be  substituted  at  times.  Where  un- 
satisfactory results  are  obtained  one  can  usually  determine  a 
faulty  technic  in  its  application.  In  a  few  rare  instances  the 
use  of  this  local  anesthetic  in  quantity  approaching  the  danger 
line  has  failed  to  anesthetize  the  mucous  membrane  of  the 
larynx,  so  that  the  slightest  touch  of  the  instrument  has  result- 
ed in  a  violent  exhibition  of  the  laryngeal  reflex.  There  is  a 
distinct  difference  between  the  retention  of  sensation  and  the 
reflex  contraction  of  muscles.  In  these  cases  local  anesthesia 
may  fail. 

Cocain  poisoning  is  less  likely  to  occur  if  it  is  so  applied  that 
little  if  any  is  swallowed  by  the  patient.  Its  application  directly 
to  the  field  of  operation  is  therefore  desirable.  Reflex  contrac- 
tion may  be  avoided  by  applying  the  anesthetic  to  the  soft  pal- 
ate, posterior  pharyngeal  wall  and  posterior  surface  of  the  epi- 
glottis. This  being  a  large  surface  to  cover,  a  solution  may  be 
sprayed  upon  the  parts  as  a  preliminary-  procedure.  If  cocain 
is  used,  it  should  not  be  more  than  a  2  per  cent  solution.  The 
immediate  effect  of  this  is  to  cause,  in  addition  to  anesthesia,  a 
most  disagreeable  and,  to  some  individuals,  alarming  sensation 
of  constriction.  The  dangers  of  poisoning  are  much  greater 
where  solutions  are  used  in  spray  than  where  the  remedy  is 
applied  by  cotton  applicator.  The  addition  of  a  solution  of  one 
of  the  adrenalin  preparations  in  the  strength  of  1/8000  will 
inhibit  the  cocain  intoxication.  This  may  be  almost  completelv 
avoided,  however,  by  substituting  a  2  per  cent  to  4  per  cent 
solution  of  betaeucain.  It  has  been  shown  that  this  drug  is 
very  much  less  toxic  than  cocain,  and  while  its  anesthetic  prop- 
erties may  not  be  so  pronounced  or  reliable,  it  generallv  an- 
swers for  the  preliminary  spraying.  After  waiting  five  min- 
utes the  field  of  operation  should  be  carefully  painted  with 
a  20  per  cent  solution  of  cocain  by  means  of  the  cotton  applica- 
tor.    This  should  be  thoroughly  moistened  with  the  solution. 
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but  not  to  the  extent  of  permitting  any  of  it  to  drip  from  the 
cotton.  Repeated  applications  of  the  stronger  solution  should 
be  made  at  intervals  of  two  minutes  until  one  determines  by 
touching  the  parts  that  anesthesia  is  complete.  The  sensation 
of  the  patient  of  local  constriction  may  also  be  a  guide. 

In  a  certain  proportion  of  cases  the  application  by  means  of 
the  cotton  swab  is  ineffectual.  Here  five  drops  of  the  20  per 
cent  solution  may  be  applied  directly  to  the  field  by  means  of 
the  laryngeal  syringe.  This  should,  of  course,  be  preceded  by 
the  preliminary  spraying  with  the  weak  solution. 

The  submucous  injection  of  cocain  solution  for  anesthesia 
has  been  practiced  by  Herying  and  others.  This  is  particularly 
recommended  for  those'  cases  in  which  swollen  or  infiltrated 
masses  are  to  be  extirpated,  such  as  are  to  be  found  in  tubercu- 
losis. The  technic  of  this  method  is  greatly  facilitated  by  the 
use  of  Chappel's  syringe.  (Figure  2.)  Having  produced  pre- 
liminary anesthesia,  the  needle  of  this  instrument  is  pressed 
well  into  the  submucous  tissue  and  by  a  slight  movement  of  the 
thumb  the  spring  releases  the  piston,  forcing  the  fluid  into  the 
parts.  The  advantage  of  this  instrument  is  in  the  accuracy  with 
which  it  can  be  used.  Anesthesia  by  this  method  is  more  rap- 
idly produced  and  persists  for  a  somewhat  longer  time  than  by 
the  method  of  topical  application. 

The  method  of  inducing  local  anesthesia  by  injection  into 
the  superior  laryngeal  nerve  has  been  described  by  Frey  and 
others,  and  recommended  especially  for  the  relief  of  painful 
affections  of  the  larynx.  It  may,  however,  be  satisfactorily 
utilized  in  the  intralaryngeal  operations,  especially  in  excessive 
irritability  of  the  upper  half  of  the  larynx.  Twenty  drops  of  a 
1  per  cent  solution  of  cocain  in  combination  with  1/1000  solu- 
tion of  adrenalin  gives  satisfactory  results.  The  success  of 
this  method  depends  upon  waiting  the  proper  length  of  time 
after  the  injection  before  beginning  intralaryngeal  manipula- 
tion. In  some  cases  anesthesia  is  complete  in  three  minutes ; 
in  others,  twenty  minutes  must  be  allowed  to  elapse. 

General  Anesthesia. — In  relatively  few  instances  does  it  be- 
come necessary  to  administer  a  general  anesthetic  for  endo- 
laryngeal  operations,  except  in  cases  of  children  or  young 
adults.  In  the  author's  experience  the  adolescent  age  is  par- 
ticularly resistant  to  satisfactory  local  anesthesia  of  the  larynx. 
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When  general  anesthesia  is  necessary,  the  choice  of  anesthetic 
becomes  a  question  of  considerable  importance.  Generally 
speaking,  ether  is  to  be  preferred,  although  its  well  known 
irritating  effect  upon,  the  mucous  membrane  of  the  upper  air 
passages,  producing  excessive  secretion,  is  a  decided  disadvan- 
tage. On  the  other  hand,  the  element  of  safety  enters  as  a 
more  important  factor,  and  particularly  where  the  almost  erect 
or  sitting  position  of  the  patient  becomes  a  necessity.  Chloro- 
form, while  producing  ideal  anesthesia  and  specially  useful  in 
children,  adds  greatly  to  the  dangers  and  compels  one  to  keep 
the  patient  in  a  reclining  or  semirecumbent  position,  a  most 
difficult  and  at  times  impossible  position  for  intralaryngeal 
operations. 

The  excessive  secretion  in  ether  anesthesia  may  be  greatly 
diminished  by  the  administration  of  atropin  one  hour  before 
the  operation. 

In  using  general  anesthesia  the  patient  should  be  placed  in 
an  operating  chair  so  constructed  that  he  may  be  raised  to  a 
sitting  posture  or  lowered  to  the  recumbent  position  at  will. 
Anesthesia  should  be  begun  in  the  recumbent  position,  and 
when  complete  the  patient  should  be  gradually  raised  to  the 
desired  position.  A  chair  is  preferable  to  an  operating  table, 
in  that  it  permits  the  operator  to  sit  directly  in  front  of  the 
patient,  and  not  to  either  side,  which  places  him  at  an  incon- 
venient angle  for  ease  and  accuracy  of  manipulation.  In  the 
case  of  young  children  the  anesthetic  may  be  begun  upon  a 
table,  the  patient  being  lifted  to  the  lap  of  a  nurse  before  com- 
mencing the  operation. 

Complete  surgical  anesthesia  is  absolutely  essential.  It  is 
extremely  difficult  to  continue  the  administration  of  the  an- 
esthetic during  the  operation.  This  may  be  partially  accom- 
plished either  by  holding  a  gauze  sponge  saturated  with  the 
anesthetic  and  grasped  by  a  long  pair  of  forceps  in  the  vicinity 
of  the  nose  and  mouth,  or  by  the  use  of  a  properly  constructed 
tube,  similar  to  that  of  the  Junker  inhaler,  placed  in  the  right 
angle  of  the  mouth.  As  a  rule,  this  will  not  interfere  with  the 
use  of  the  laryngoscope,  and  is  out  of  the  way  of  laryngeal 
forceps  or  other  operating  instruments. 

It  is  well  known  that  the  laryngeal  reflex  is  one  of  the  last 
to  disappear  under  anesthesia.    Even  when  profound  narcosis 
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has  been  established,  the  moment  an  instrument  is  introduced 
into  the  larynx,  reflex  spasm  occurs.  In  order  to  overcome 
this,  a  solution  of  cocain  and  adrenalin  should  be  applied,  espe- 
cially over  the  posterior  surface  of  the  epiglottis.  This  can 
best  be  done  by  means  of  the  cotton  applicator.  The  strength 
of  the  solution  should  vary  v^^ith  the  age  of  the  child.  Young 
children  do  not  bear  cocain  well.  A  1  per  cent  to  2  per  cent 
solution  in  combination  with  a  1-10,000  adrenalin  solution,  an- 
swers every  purpose.  In  young  adults  stronger  solutions  may 
be  used,  generally  5  per  cent  being  sufficient.  If  this  does  not 
answer,  the  percentage  may  be  increased  to  15  per  cent  or  20 
per  cent,  care  being  observed  to  have  the  cottori  moist  but  not 
dripping. 

Before  proceeding  with  the  description  of  operative  methods, 
a  brief  consideration  of  the  relative  value  of  endolaryngeal  and 
external  operations  may  not  be  out  of  place. 

Although  the  Iftryngoscopic  method  is  less  applicable  to  car- 
cinoma, even  here  it  may  be  of  value.  It  has  been  advocated 
by  Gouguenheim  and  Lombard: 

First — In  certain  varieties  of  intrinsic  cancer  which  remain 
limited  for  a  long  time,  showing  no  tendency  to  spread. 

Second — In  old  .people  whose  advanced  age  would  make  us 
hesitate  before  proposing  a  large  surgical  intervention,  and 

Third — In  certain  pedunculated  epitheliomata,  the  rapid  re- 
moval of  which  is  necessary  to  prevent  suffocation. 

In  malignant  disease  the  most  generally  useful  purpose,  after 
all,  to  which  intralaryngeal  surgery  may  be  put  is  for  that  of 
diagnosis.  The  operation  of  removing  a  section  may  be 
performed  with  impunity  in  all  cases.  The  caution  so 
frequently  given,  that-  unless  the  patient  be  prepared  for 
a  radical  operation  the  growth  should  not  be  attacked, 
is  only  of  minor  importance.  It  is  absolutely  essential 
to  confirm  the  clinical  diagnosis  by  histologic  examina- 
tion. If  this  examination  proves  negative,  no  harm  has 
been  done,  and  the  way  is  cl^r  for  further  and  possibly  suc- 
cessful treatment.  If  this  examination  proves  positive,  the 
growth  may  or  may  not  take  on  rapid  growth.  Should  the 
patient  refuse  more  radical  operation  and  the  tumor  rapidlv 
progress,  the  fatal  termination  may  be  somewhat  advanced ; 
this,  however,  must  be  looked  upon  as  of  much  less  importance 
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than  the  question  of  an  early  confirmed  diagnosis,  which  must 
remain,  as  previously  stated,  the  saving  factor  in  a  possible 
cure.  If  the  malignant  growth  has  already  assumed  large 
proportions  and  has  invaded  surrounding  glands,  the  clinical 
diagnosis  usually  suffices.  The  tumor  may  have  been  of  very 
slow  growth,  and  it  is  much  wiser  to  leave  it  alone  rather  than 
to  encourage  its  growth  by  removing  a  section  to  confirm  a 
diagnosis  which  needs  no  confirmation.  What  has  been  said 
above  with  regard  to  removing  a  piece  for  diagnostic  pur- 
poses, applies  only  to  small  circumscribed  tumors  of  doubtful 
diagnosis. 

The  two  varieties  of  malignant  growths  found  in  the  larynx, 
as  elsewhere,  are  sarcoma  and  carcinoma.  For  many  years  the 
relative  value  of  endolaryngeal  and  extralaryngeal  operations 
for.  these  neoplasms  has  been  a  matter  of  much  discussion,  the 
burden  of  which  has  had  reference  to  carcinoma.  Sarcoma  has 
been  given  comparatively  little  consideration,  evidently  due  to 
the  fact  that  it  is  of  relatively  rare  occurrence.  The  fact  that 
sarcoma  is  less  likely  to  spread  to  adjacent  structures,  especiallv 
in  its  early  stages  remaining  circumscribed  and  confined,  favors 
the  endolaryngeal  method  somewhat  more  in  this  variety  of 
malignant  growth  than  in  carcinoma.  Laryngologists  have 
from  the  beginning  leaned  naturally  to  the  laryngoscopic  meth- 
od. Unfavorable  results,  however,  have  compelled  the  conclu- 
sion that  in  but  few  instances  is  it  possible  to  completely  erad- 
icate a  malignant  growth  by  removing  it  through  the  natural 
passages.  A  few  brilliant  results  have  been  reported,  especially 
by  Frankel.  who  among  others  has  been  the  most  ardent  ad- 
vocate of  this  method.  Statistics  have  been  of  comparatively 
little  value,  for,  as  Jurasz  has  pointed  out,  the  value  of  statis- 
tics depends  upon  more  careful  differentiation  of  the  period  or 
state  of  development  of  the.  growth  at  which  the  operation  is 
undertaken.  Cases  of  cure  by  both  methods  have  been  reported, 
the  early  diagnosis  being  in  all  instances  the  important  factor. 
The  improved  technic  of  today  renders  it  possible  to  obtain 
results  by  radical  external  operations  which  were  impossible  a 
few  years  ago.  At  that  time,  while  it  w^s  possible  to  complete- 
ly extirpate  a  growth  by  radical  measures,  the  gravity  of  the 
operation  was  so  great  that  the  attempt  was  generally  made  to 
remove  the  mass^by  simpler  procedures.    Today,  however,  less 
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is  to  be  feared  from  the  operation  than  from  the  rapid  develop- 
ment and  extension  of  the  maHgnant  growth,  and  therefore 
those  cases  which  were  formerly  attacked  by  endolaryngeal 
methods,  in  the  hope  of  avoiding  more  serious  operation,  and 
were  followed  by  indifferent  results,  are  today  more  generally 
and  more  successfully  removed  by  laryngectomy  or  laryngoto- 
my. 

Nevertheless,  endolaryngeal  procedures  in  malignant  growths 
may  find  their  uses. 

,  Generally  speaking,  all  benign  tumors  should  be  removed 
through  the  natural  passages  rather  than  by  external  incision. 
The  size  and  position  of  the  tumor  are  the  most  important  de- 
termining factors  in  its  removal.  Supraglottic  tumors,  infra- 
glottic  tumors,  providing  they  do  not  extend  too  far  downward, 
and  even  intratracheal  growths,  may  be  extirpated  under  the 
guidance  of  the  laryngoscope.  The  question  of  choosing  be- 
tween this  method  and  the  direct  endoscopic  procedure  is  not 
as  yet  capable  of  decision.  Owing  to  the  large  number  of  laryn- 
gologists  trained  in  the  use  of  the  mirror,  compared  to  the  few 
whose  technical  skill  enables  them  to  use  easily  the  direct 
method,  the  former  will  doubtless  for  many  years  be  the  method 
of  choice.  It  must  be  conceded,  also,  that  patients  are  more 
readily  trained  to  the  required  manipulation  of  the  lafyngo- 
scopic  method  than  'they  are  to  the  method  by  the  direct  laryn- 
geal speculum,  which  offers  another  reason  for  adopting  the 
former.  On  the  other  hand,  it  is  selfevident  that  owing  to  the 
situation  of  a  tumor,  it  may  be  inaccessible  except  by  direct 
laryngoscopy.  This  is  peculiarly  true  of  growths  situated  low 
in  the  larynx  or  in  the  trachea.  The  trained  laryngologist  may 
proceed  with  safety  by  first  attempting  the  laryngoscopic  meth- 
od, failing  in  which  he  may  then  adopt  the  direct  method. 

In  children,  multiple  papillomata  are  fairly  ^frequent.  Here 
the  removal  of  these  growths  by  the  endoscopic  method  is 
often  the  procedure  of  choice.  As  a  rule,  whatever  operation 
is  undertaken  in  children,  general  anesthesia  is  necessary.  The 
laryngeal  speculum  of  Mosher  and  the  tracheoscopic  and  bron- 
choscopic  tubes  of  Killian  and  Jackson  have  made  the  removal 
of  papillomata  in  children  comparatively  simple.  For  the  re- 
moval of  these  tumors  small,  straight,  cutting  forceps  or  the 
spiral  instrument  devised  by  jMosher  is  recommended. 
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A  method  of  suspension  lan-ngoscopy  recently  described  by 
Killian,  although  requiring  elaborate  apparatus,  will  probably 
add  materially  to  the  ease  of  intralar>ngeal  manipulations  by 
the  direct  method.  By  the  use  of  this  suspension  apparatus 
the  operator  brings  the  laryngeal  cavity  into  the  field  of  vision, 
holding  it  there,  and  leaving  his  two  hands  free  for  other 
manipulations. 

Among  other  recognized  measures  for  the  removal  of  papil- 
lomata  in  children,  it  should  be  remembered  that  tracheotomy 
and  intubation  have  both  their  advocates.  It  is  a  well  recog- 
nized fact  that  no  matter  what  operation  or  how  frequently  it 
is  performed,  papillomata  recur  with  exasperating  rapidity.  It 
is  also  well  recognized  that  these  tumors  have  a  life  histor\%  and 
that  after  a  certain  length  of  time  they  not  only  cease  their 
growth,  but  retrogress.  In  undertaking  operations  for  their 
removal,  therefore,  one  is  fortimate  if  he  chooses  the  psycho- 
logic moment,  that  is  to  say,  the  particular  time  when  the  tumor 
has  reached  its  maturity.  In  children  the  presence  of  papil- 
lomatous growths  frequently  causes  alarming  dyspnea.  Trache- 
otomy performed  at  this  time  places  the  larynx  at  rest,  follow- 
ing which  the  natural  tendency  for  retrogression  of  these  tu- 
mors asserts  itself  and  their  spontaneous  disappearance  fre- 
quently results.  In  one  of  the  author's  cases  treated  in  this 
manner,  a  tracheotomy  tube  was  worn  for  over  two  years. 
Various  intralar\ngeal  manipulations  had  been  unsuccessfully 
tried.  The  case  made  a  complete  recovery,  after  all  attempts 
at  removing  the  tumors  had  been  discontinued,  recovering  with 
a  good  voice,  by  spontaneous  disappearance  of  the  gro^vths. 

In  a  certain  proportion  of  cases  in  children  in  which  the 
tumors  do  not  develop  at  the  entrance  of  the  larj^nx,  but  con- 
fine their  growth  to  the  vocal  bands  and  surrounding  structures, 
intubation  has  been  successfully  used.  Not  only  does  the  in- 
tubation relieve  dyspnea,  thus  placing  the  larynx  at  rest,  but 
the  intubation  tube  causes  a  certain  amount  of  gentle  and  con- 
tinuous pressure  which  may  have  a  beneficial  effect.  At  any 
rate,  the  writer  has  successfully  treated  cases  in  this  way,  the 
last  one  being  a  child  three  years  of  age,  in  whom  the  intuba- 
tion tube  was  worn  almost  continuously  from  November  7, 
1910,  to  December  8,  1911,  eleven  months,  with  the  exception 
of  about  four  months,  during  which  time  the  breathing  was 
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good.  Becoming  worse  after  a  severe  cold,  reintubation  was 
necessary.  The  child  has  now  been  without  a  tube  about  ten 
months,  and  when  last  heard  from  was  breathing  well  and  had 
had  but  slightly  husky  voice. 

It  is  the  author's  practice  to  remove  the  tube  at  intervals  of 
from  three  to  six  weeks,  cleanse  it  and  reintubate  immediately, 
if  necessary,  or  within  a  very  short  time.  In  some  cases  cal- 
careous deposits  form  around  the  metallic  tube  which  become 
a  source  of  irritation  and  even  cause  superficial  ulcerations. 
A  new  tube  must  be  used  whenever  the  one  removed  shows  any 
sign  of  roughness.  ' 

The  treatment  of  multiple  papillomata  of  the  larynx  in  chil- 
dren by  fulguration,  although  not  as  yet  found  in  medical  lit- 
erature, has  been  practiced  by  Dr.  Harmon  Smith  of  New  York, 
and  probably  others.  Dr.  Smith's  experience  has  been  more 
extensive  than  other  operators.  In  a  personal  communication 
dated  September  19th,  Dr.  Smith  states,  "that  fulguration  will 
cut  down  these  growths,  but  they  soon  return,  and  at  the  pres- 
ent writing  I  am  unable  to  say  that  it  has  any  features  of  a 
definite  character  beyond  the  fact  that  it  removes  the  growths 
easily  and  prevents  the  necessity  of  tracheotomy."  Dr.  Smith's 
method  is  to  apply  the  spark  for  a  few  seconds  until  the  surface 
becomes  white.  The  operation  is  performed  under  chloroform 
and  cocain  anesthesia  and  with  the  Jackson  tube. 

Besides  the  methods  already  mentioned,  which  are,  of  course, 
performed  without  the  use  of  the  laryngoscope,  those  under 
the  mirror's  guidance  are  by  means  of  chemical  caustics,  gal- 
vanocautery,  electrolysis,  the  sponge  method  of  Voltolini,  in- 
cision, forceps,  the  cold  or  galvanocautery  snare  and  the  guillo- 
tine. 

Chemical  caustics  may  be  used  in  small  nodules,  small  papil- 
lomata, pachydermia  and  tuberculous  or  syphilitic  excrescences. 
They  are  of  value  in  that  form  of  multiple  papillomata  in  which 
the  neoplasm  seems  to  take  on  the  nature  of  diffused  papilloma- 
tous infiltration.  This  condition  is  well  illustrated  in  Figure  3. 
In  this  patient  a  large  number  of  papillomata  were  removed  by 
the  forceps  until  it  was  found  difficult  to  remove  more  than 
very  minute  sections.  Here  repeated  cauterization  proved 
beneficial.  The  best  method  of  using  chemical  caustics  is  by 
fusing  a  crystal  of  nitrate  of  silver  or  chromic  acid  upon  a 
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suitably  curved  applicator,  or  inserting  a  crystal  of  chromic  acid 
in  the  fenestrum  of  a  hollow  applicator,  such  as  is  used  for 
carrying  trichloracetic  acid.     (Figure  4.) 

The  galvanocautery  is  effective  where  delicacy  of  application 
is  desired.  It  is  particularly  useful  for  the  removal  of  small 
vascular  growths  and  varicosities.  After  the  removal  of  angio- 
mata  there  frequently  remains  a  small  vascular  point,  which 
may  be  the  beginning  of  a  new  growth,  and  which  is  best  re- 
moved by  the  galvanocautery  point. 

Electrolysis  is  applicable  to  tumors  with  broad  sessile  bases 
as  well  as  to  those  in  which  hemorrhage  is  liable  to  be  an  im- 
portant factor.  Fibromata,  cystomata,  chondromata  and  cer- 
tain angiomata  may  be  attacked  in  this  manner.  In  some  in- 
stances malignant  tumors  have  been  known  to  diminish  in  size 
by  the  use  of  electrolysis.    This  at  best  can  only  be  a  makeshift. 

Figure  5  illustrates  a  variety  of  tumor  readily  treated  by 
incision.  The  tumor  proved  to  be.  as  its  appearance  indicated, 
a  cystoma.  Cystomata  are  nearly  always  broad  at  their  attach- 
ments, and  in  many  instances  it  is  impossible  to  gfrasp  them  by 
means  of  the  ordinary  forceps  in  use.  One  of  the  numerous 
laryngeal  knives,  especially  that  devised  by  Herying,  may  be 
used.  In  this  case  incision  evacuated  a  small  quantity  of  thick 
opaque  fluid.  The  sac  disappeared  and  there  was  no  recur- 
rence. 

The  removal  of  tumors  by  laryngeal  forceps  is  the  most 
generally  applicable  of  all  methods.  Many  varieties  of  these 
instruments  have  been  devised,  and  tumors  have  been  removed 
by  evulsion,  by  crushing  and  by  abscision.  It  is  generally  con- 
ceded that  cutting  forceps  are  the  most  desirable,  their  action 
being  more  precise  as  well  as  more  easily  controlled.  They 
should  be  so  constructed  that  all  portions  of  the  larynx  may 
be  readily  reached  by  permitting  movements  from  below  up- 
wards as  well  as  anterposterior  and  lateral.  These  qualities 
may  be  found  in  the  Mackenzie  or  Scheinmann  instruments. 
Among  the  best  of  the  cutting  forceps  are  those  known  as 
Cordes,  which  have  also  been  called  double  curettes.  Their  action 
is  from  below  upwards,  and  may  be  applied  with  great  delicacy 
to  almost  any  position  in  the  larynx.  Figures  6,  7,  8  show  a 
fibroangioma  which  was  readily  grasped  by  a  Mackenzie  forceps 
and  removed  bv  evulsion.     The  bleeding  that  followed  was 
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somewhat  more  profuse  than  ordinarily,  but  was  not  alarming. 
The  action  of  the  Cordes  forceps  is  well  illustrated  by  Figures 
9,  10,  11,  showing  a  fibroma  of  the  left  vocal  band. 

The  galvanocautery  snare  is  particularly  applicable  to  bleed- 
ing tumors ;  it  also  may  be  used  for  removing  portions  of  neo- 
plasms which  cannot  be  removed  in  toto. 

All  tumors,  of  whatever  nature,  p^-esenting  any  degree  of 
pedunculated  attachments,  may  be  readily  removed  by  the  cold 
wire  snare.  Even  tumors  that  have  a  sessile  base  may  be  at- 
tacked in  this  way,  providing  the  projecting  portion  of  the  neo- 
plasm is  not  smaller  than  the  base. 

Tumors  springing  from  the  epiglottis  are  readily  surrounded 
by  the  snare  wire.  The  most  frequent  variety  of  tumors  found 
here  are  the  lipoma  and  the  cystoma.  The  snare  is  much  more 
applicable  to  the  former  than  to  the  latter.  In  applying  the 
snare  to  tumors  in  this  region,  the  straight  variety  used  for 
operation  within  the  nose,  or  that  possessing  a  slight  curve, 
may  be  easily  applied.  The  method  of  procedure  is  slightly 
modified  over  that  used  for  ordinary  intralaryngeal  operations. 
The  modification  consists  in  depressing  the  tongue  instead  of 
drawing  it  forward.  For  this  purpose  a  tongue  depressor  with 
a  long  handle  is  desirable,  the  patient  being  instructed  to  hold 
the  instrument  in  position  himself.  The  laryngoscopic  mirror 
in  such  case  may  be  entirely  discarded. 

Tumors  situated  below  the  epiglottis,  whether  large  or  small, 
may  be  reached  by  the  snare  without  much  difficulty,  providing 
they  are  slightly  pedunculated.  Among  the  numerous  instru- 
ments devised  for  this  purpose,  the  Schroetter  snare,  as  im- 
proved by  Coakley,  is  one  of  the  best.  The  wire  used  should 
be  sufficiently  firm  to  remain  in  whatever  position  it  is  placed. 
It  should  be  of  fair  strength,  although  this  is  of  less  import- 
ance than  in  other  snare  operations,  such  as  are  performed  in 
the  nose  or  for  the  removal  of  tonsils.  Number  6  piano  wire 
is  small,  strong  and  sufficiently  stiff  for  all  purposes.  It  should 
be  threaded  to  the  snare  in  such  a  manner  that  the  loop  rests  in 
an  anteroposterior  direction  for  tumors  situated  in  the  anterior 
or  posterior  portions  of  the  larynx.  By  introducing  the  ends 
of  the  wire  into  the  eyes  of  the  stylet  from  opposite  sides,  or 
both  ends  from  the  same  side,  one  may  obtain  the  two  positions 
of  the  loop  as  desired.     The  loop  should  be  large  enough  to 
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readily  surround  the  neoplasm.  It  should  not,  however,  be  too 
large,  in  which  case  it  becomes  difficult  to  enter  the  larynx  with 
it,  and  also  for  the  reason  that  the  manipulation  of  drawing 
the  wire  tightly  over  the  growth  is  thus  prolonged. 

In  removing  a  tumor  by  this  method  the  snare  is  accurately 
applied  over  the  tumor  mass,  then  by  gentle  movements  to  and 
fro,  or  from  side  to  side,  depending  upon  the  position  of  the 
tumor,  it  is  brought  as  close  to  the  point  of  attachment  as  pos- 
sible. The  wire  is  now  carefully  drawn  taut  and  gentle  traction 
is  made  to  determine  whether  the  tumor  is  held  well  in  the 
grasp  of  the  wire.  If  the  tumor  does  not  slip  out  of  the  loop, 
one  is  assured  that  the  position  of  the  instrument  is  correct. 
The  next  step  in  the  procedure  consists  in  removing  the  growth, 
and  this  is  best  accomplished  by  making  gentle  traction  at  the 
same  time  that  the  wire  is  drawn  through.  By  this  method  the 
tumor  is  removed  by  a  combination  of  cutting  and  pulling. 

The  entire  operation  can  be  performed  in  a  few  seconds; 
much  shorter  tim.e,  in  fact,  than  is  required  to  describe  it. 

For  the  removal  of  large  tumors  of  the  larynx,  the  usual 
method  of  using  the  snare  should  be  modified.  It  becomes 
difficult  and  at  times  impossible  to  introduce  a  wire  snare  in 
such  a  manner  that  it  will  completely  surround  the  entire  mass, 
especially  if  but  little  space  remains  unoccupied  by  the  growth. 
This  difficulty  may  be  satisfactorily  overcome  by  proceeding  in 
the  following  manner:  Through  the  loop  of  wire  one  passes 
first  a  pair  of  laryngeal  forceps,  the  handle  of  which  may  be 
locked.  An  assistant  holds  steadily  the  snare  while  the  opera- 
tor, passing  the  forceps  into  the  larynx,  grasps  the  tumor  and 
locks  them.  The  forceps  are  now  passed  to  an  assistant,  the 
operator  exchanging  them  for  the  snare.  The  tumor  being 
held  firmly  by  the  forceps,  it  becomes  a  simple  matter  to  pass 
the  snare  loop  completely  over  the  growth.  This  step  may  be 
facilitated  by  instructing  the  assistant  to  make  gentle  traction, 
thus  drawing  the  tumor  into  the  loop  at  the  same  time  that  the 
operator  passes  the  loop  around  the  tumor.  (Figures  12,  13.) 
Having  completely  surrounded  the  neoplasm  in  this  manner, 
the  rest  of  the  procedure  is  accomplished  in  the  same  manner 
that  other  snare  ojJerations  are  performed,  as  described  above. 
In  a  large  pedunculated  carcinoma,  situated  in  the  opening  of 
the  larynx  and  attached  to  the  right  aryepiglottic   fold  and 
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ventricular  band,  the  author  succeeded  with  great  ease  in  re- 
moving the  tumor  en  masse.  Previous  attempts  at  surrounding 
the  tumor  with  the  wire  in  the  ordinary  method  had  failed, 
owing  to  its  size  and  position.  (Figure  14.)  This  case  was  of 
unusual  interest,  inasmuch  as  its  diagnosis  was  uncertain,  even 
after  pathologic  examination.  After  removal  there  still  re- 
mained an  unexplainable  infiltration,  which  was  inconsistent 
with  benign  neoplasms.  Subsequent  developments  proved  the 
malignant  nature  of  the  growth. 

Pedunculated  carcinomata  of  the  larynx  are  extremely  infre- 
quent. Two  other  cases  have  been  reported,  one  by  Ballenger 
and  the  other  by  Fraenkel. 


Fig.  1. — Pfau-Horsford  epiglottis  suture 


Fig.  2. — Chappell's  syringe. 


Fig.  4. — Caustic  applicator! 


Fig.  8. — Showing  removal  of  movable  fibroangioma.     Evulslcn   with 
Mackenzie  forceps. 


Fig.  13.— Removal  of  pedunculated  laryngeal 
tumor.  Showing  snare  and  forceps  in  posir 
tion. 


^ 


Fig.  12. — Large  pedunculated  carcinoma  of  the 
larynx. 


Fig.  14. — Pedunculated  laryngeal  tumor,  lite 
size.  Some  sections  show  an  overgrowth  of 
epithelium  not  sufficiently  atypical  to  justify 
a  diagnosis  of  malignancy.  Other  sections 
show  small  nests  containing  two  and  three 
epithelial  cells  which  led  to  the  diagnosis 
of  carcinoma.  The  subsequent  clinical  his- 
tory confirmed  this  diasgnosis. 


V. 

ACUTE  SUPPURATIOX  OF  THE  :\IIDDLE  EAR— ITS 
NEGLECT  AXD  PROPER  TREATMENT.* 

By  Prof.  Dr.  Gl'STav  x\lexaxder, 

Vienna. 

Otitis  media  may  be  caused  by  a  great  number  of  different 
microorganisms.  In  the  cases  which  have  been  pubHshed,"  ev- 
ery possible  bacterial  exciting  cause  has  been  found,  sometimes 
in.  pure  culture  and  sometimes  as  mjxed  infections.  Sapro- 
phytes, also,  Tiave  occasionally  been  found  in  the  discharge, 
but  in  such  cases  we  seem  to  have  a  secondary  fnfection  com- 
plicating the  primary;  cause  of  the  suppuration. 

PATHOLOGIC    ANATOMY. 

In  all  cases  where  the  middle  ear  i&.  infected  through  the 
tube,  we  observ-e,  first,  a  swelling  of  the  tubal  membrane  whi#i 
soon  leads  to  obstruction  of  the  tube.  This  swelling  soon 
spreads  to  the  mucous'  membrane  of  the; middle  ear  and  the 
tympanic  cavity,  as  well  as  to  the  entire  middle  ear,  viz.,  the 
meso-  and  hypotympanum,  the  attic,  the  antrum,  and  in  many 
cases  the  pneumatic  cells  of. the  mastoid  process  become  filled 
with  an  infectious  viscid  or  hemorrhagic  exudate.  After  a 
short  time,  sometimes  a  few  hours  only,  suppuration  is  present, 
and  the  purulent  inflammation  of  the  mucous  -membrane  of  the 
tympanic  cavity  and  drum  leads  to  extensive  exudation  in  the 
middle  ear  cavity.  The  pus  finally  breaks  through  the  tympanic 
membrane  and  drains  outward.  During  the  earlier  stages  of 
the  perforation,  the  secretion  is  chiefly  of  a  bloody  color,  and 
not  until  later  does  it  become  clear,  especially  in  influenza  and. 
typhoid  otitis. 

If  the  process  runs  a  normal  course,  in  about  one  week  the 
secretion  becomes  a  mixture  of  pus  and  mucus  ;  the  pus  be- 

*Read  by  invitation  before  tlie  British  Medical  Association,  at  the 
eighteenth  annual  meeting,  Liverpool,  1912. 
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comes  ropy  and  more  and  more  replaced  by  mucus,  owing  to 
the  daily  decrease  of  the  secretion.  The  swelling  of  the  mucous 
membrane  of  the  tympanum  and  tympanic  cavity  decreases. 
The  hole  in  the  drum,  in  normal  cases,  closes  after  the  secre- 
tion has  ceased  and  complete  restitutio  ad  integrum  results, 
both  anatomically  and  functionally.  Sometimes  in  children, 
after  a  few  weeks,  the  macerated  epidermal  crust  is  thrown  ofif, 
leaving  a  fresh,  normal,  smooth  and  shining  epidermal  layer 
which  has  formed  under  it. 

SYMPTOMS. 

The  prominent  symptom,  especially  at  the  beginning  of  the 
disease,  is  the  sudden,  spontaneous  and  severe  pain  in  the  ear. 
This  pain  is  often  excruciating,  and  the  patient  is  restless  and 
sleepless.  Sometimes,  this  severe  pain  is  preceded  by  a  sense 
of  fullness  and  obstruction  in  the  ear,  as  well  as  unilateral 
headache. 

The  loss  of  hearing  reaches  a  high  degree  (speech,  1-2  m.) 
in  the  typical  genuine  otitis  media  suppurativa.  Towards  the 
end  of  the  disease  the  hearing  returns,  and  in  uncomplicated 
cases  becomes  normal  after  the  disease  is  cured. 

At  the  beginning  of  the  otitis  media  suppurativa,  we  usually 
find  considerable  fever,  sometimes  40  degrees  C.  and  higher. 
When  the  discharge  of  pus  takes  place,  after  the  perforation 
of  the  tympanum,  the  temperature  falls  in  cases  running  a  nor- 
mal course.  An  unfavorable  symptom  is  a  sudden,  spontaneous 
fall  of  the  temperature  to  normal  or  subnormal  in  the  early 
stages  of  the  inflammation,  unless  accompanied  by  a  subsidence 
of  all  other  symptoms  of  the  disease.  This  is  observed  in 
cases  of  early  intracranial  affection,  and  is  sometimes  found 
in  individuals  lacking  power  of  resistance  or  weakened  by  se- 
vere and  general  suffering  from  otitis  media  suppurativa.  In 
early  childhood,  uncomplicated  otitis  media  suppurativa  often 
begins  with  vomiting  and  chills. 

The  condition  of'  the  tympanic  membrane. — The  otoscopic 
findings  are  a  more  or  less  pronounced  swelling  and  redness 
of  the  tympanic  membrane,  which  may  involve  the  entire 
drum.  In  some  cases,  although  the  entire  membrane  may  be 
inflamed,  certain  parts  are  involved  to  a  greater  extent,  i.  e., 
deep  red  color,  severe  swelling  and  bulging.  Often'  extensive 
formation  pf  vessels  is  observed.     When    the    epitympanum 
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alone  is  involved  (Kummell),  the  inflammaton^  symptoms  are 
limited  to  the  upper  part  of  the  tympanic  membrane,  i.  e.,  to 
Schrapnell's  membrane  and  the  upper  posterior  quadrant,  and 
often  lead  to  bulging  of  the  upper  posterior  part  of  the  drum 
membrane  (Politzer). 

The  deep  red  color  of  the  tympanic  membrane  is  by  no 
means  a  reliable  indication  of  the  degree  of  the  otitis  media. 
Sometimes  in  a  simple  otitis  media,  and  even  in  a  myringitis, 
the  t>Tnpanic  membrane  is  of  a  deep  red  color,  and  greatly 
bulging.  Owing  to  the  bulging,  the  line  of  the  handle  of  the 
hammer  is  entirely  invisible.  In  cases  of  otitis  media  due  to 
influenza,  especially,  the  membrane  may  be  of  a  deep  red 
color  even  in  very  mild  cases,  and  this  may  be  accompanied 
by  an  elevation  of  the  epidermis  in  the  form  of  vesicles.  On 
the  other  hand,  the  tympanic  membrane  may  show  a  pale  red 
color,  even  with  a  large  collection  of  pus  in  the  middle  ear 
{empyema),  and  under  certain  circumstances  may  show  only 
a  radiate  and  peripheric  vascular  injection.  In  general,  the 
intensity  of  the  redness  and  bulging  of  the  tympanic  mem- 
brane decrease  slightly  with  the  progress  of  the  purulent 
softening  of  the  exudate  in  the  middle  ear.  If  the  acute  otitis 
media  has  led  to  an  empyema  of  the  middle  ear  cavities,  espe- 
cially of  the  tympanic  cavity,  without  a  perforation,  the  mem- 
brane sometimes  appears  opaque  and  gjayish  yellow,  and  will 
show  only  a  slight  injection  of  the  radiate  vessels  of  the  t}'m- 
panic  membrane. 

The  expected  perforation  is  generally  indicated  by  a  circum- 
scribed yellow  discoloration  and  marked  bulging  of  the  tym- 
panic membrane.  If  it  has  taken  place,  we  see  an  opening 
which  is  more  or  less  round,  allowing  a  free  passage  to  the 
pus ;  or  it  may  be  a  fissure,  the  edges  of  which  approximate, 
just  allowing  the  pus  to  escape.  If  the  secretion  is  mopped 
out,  it  will  sometimes  be  impossible  to  see  the  site  of  the  per- 
foration. We  usually  recognize  it  by  the  oozing  of  the  secre- 
tion, though  it  may  be  ascertained  by  the  use  of  Siegle's  spec- 
ulum. Sometimes  the  perforation  is  situated  at  the  top  of  the 
mastoid  process. 

The  size  of  the  perforation  varies.  In  the  fulminating 
t3T)e  of  otitis  media  suppurativa  accompanying  acute  infectious 
diseases,  especially  scarlet  fever,  we  find  comparatively  large 
openings  and  in  rare  cases  extensive  destructions. 
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In  advanced  stages  of  suppuration  t"he- mucous  membrane 
of  the  tympanic  cavity  resembles  the  tympanic  membrane  in 
redness,  swelling  and  moisture.  Later,  that  of  the  tympanic 
membrane  decreases,  and  the  epidermal  layer  becomes  dry. 
Now,  the  perforation  in  the  membrane  is  distinctly  visible, 
even  if  such  was  not  the  case  previously.  The  margin  of  the 
perforation  is  thicker  than  the  surrounding  tympanic  mem- 
brane, but  finally  becomes  of  the  same  thickness.  As  soon  as 
the  perforation  heals,  the  margin  is  grayish  white. 

The  test  of  the  function  of  the  ear  shows  in  every  case  a 
considerable  decrease  in  sound  conduction.  At  the  beginning 
of  the  inflammation  the  sense  of  hearing  is  greatly  dimin- 
ished. At  this  time  it  is  even  possible  to  elicit  a  slight,  spon- 
taneous nystagmus  to  either  side  when  looking  in  that  direc- 
tion, evidently  in  consequence  of  the  pressure  due  to  the 
secretion.  It  disappears  with  the  appearance  of  the  perfora- 
tion. 

DIAGNOSIS. 

Even  in  the  early  stages  of  the  disease  the  diagnosis  of 
otitis  media  suppurativa  can  be  made  without  any  special  dif- 
ficulty, in  most  cases,  from  the  anamnesis  and  the  character- 
istic symptoms,  viz.,  sudden  appearance  of  violent  pains  in  the 
ear,  difficulty  in  hearing,  fever,  and  the  condition  of  the  tym- 
panic membrane. 

From  the  standpoint  of  differential  diagnosis,  only  the  sim- 
ple otitis  media  comes  into  consideration.  Great  bulging  of 
the  tympanic  membrane,  teatlike  bulging  of  the  upper  posterior 
quadrant,  especially  circumscribed  yellowish  discoloration, 
and  great  loss  of  hearing,  provided  the  hearing  was  normal 
previously ;  these  symptoms  speak  against  a  simple  otitis  media 
and  in  favor  of  an  otitis  media  suppurativa,  as  does  the  con- 
tinuous pain,  which  at  times  becomes  very  severe.  Attacks 
of  pain  with  intervals  free  from  pain  speak  more  for  a  simple 
otitis  media.  High  fever  indicates  otitis  media  suppurativa. 
In  children  up  to  the  age  of  eight  years,  and  especially  in 
babies,  we  are  unable  to  test  the  sense  of  hearing  objectively 
and  exactly.  We  may,  however,  make  a  test  by  means  of 
instruments  making  a  loud  noise,  or  by  means  of  sounds  famil- 
iar to  children,  e.  g.,  a  bell,  jangling  of  keys,  sounding  glasses 
and  high  pitched  tuning  forks,  and  thus  ascertain  approximate- 
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ly  the  degree  of  diminution  of  hearing.  In  some  cases  direct 
examinaton  of  the  antrum  (transillumination.  X-ray  examina- 
tion) is  of  great  service. 

Little  children  complain  of  severe  pain  which  they  refer 
to  the  affected  ear,  but  which  is  caused  by  late  dentition,  acute 
inflammation  of  the  pharyngeal  lymphatic  glands,  tonsillitis 
or  the  swelling  of  the  pharyngeal  tonsils.  In  some  cases 
intense  pains  in  the  ear  are  an  early  symptom  of  an  acute 
infection,  usually  following  an  affection  of  the  mucous  mem- 
brane of  the  oropharynx.  At  the  time  of  puberty,  violent 
pains  in  the  ear  sometimes  indicate  the  beginning  of  an  oto- 
sclerosis, if  the  otoscopic  findings  are  negative. 

In  the  stage  of  suppuration  the  odorless,  profuse,  pulsating 
and  purulent  secretion,  and  later  on  the  odorless  mucopus, 
speak  for  otitis  media  purulenta  as  opposed  to  otitis  externa. 
If  at  the  same  time  we  find  furunculosis  of  the  external  audi- 
tory meatus  (otitis  externa  furunculosa),  we  may  find  it  dif- 
ficult at  the  first  examination  to  make  a  diagnosis  of  whether 
we  have  to  deal  with  a  simple  inflammation  of  the  meatus,  or 
with  one  complicated  by  an  otitis  media  suppurativa,  espe- 
cially if  we  find  multiple  furunculosis  of  the  external  auditory 
canal  with  considerable  purulent  secretion. 

In  such  cases  the  differential  diagnosis  is  made  on  the  basis 
of  the  following  points : 

(1)  There  is  no  fever  in  otitis  externa  of  older  children 
and  adults ;  in  small  children  we  sometimes  observe  a  mod- 
erate rise  in  temperature.  If,  therefore,  in  doubtful  cases  the 
anamnesis  shows  that  the  ear  disease  started  witli  a  high  fever, 
we  may  assume,  also,  the  existence  of  an  otitis  media. 

(2)  If  in  a  case  of  otitis  externa  we  cleanse  the  meatus  and 
make  a  passageway  by  inserting  a  thin  ear  speculum,  we  will 
obtain  a  normal  or  slightly  diminished  aural  acuity,  if  the 
drum  is  not  too  thickly  covered  wath  epidermis.  If,  however, 
there  also  exists  an  otitis  media  suppurativa,  the  hearing  will 
not  be  improved  after  cleansing  the  external  auditory  canal. 

(3)  In  children  of  four  years  or  older,  the  bony  auditory 
canal  gives  a  good  indication.  The  otitis  externa  always  is 
confined  to  the  membranous  auditory  canal.  We  find,  there- 
fore, after  we  have  inserted  an  ear  speculum  through  the  nar- 
rowed part  of  the  canal,  that  the  bony  auditory  canal  is  of 
normal  width  and  the  tympanic  membrane  is  unaltered.     If,. 
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on  the  other  hand,  we  are  deaHng  with  an  otitis  media  and  a 
stenosis  of  the  auditory  canal  caused  by  an  affection  of  the 
antrum  and  the  mastoid  process,  inspection  of  the  bony  audi- 
tory canal  will  show  a  sinking  of  the  posterior  upper  wall,  and 
the  swelling  of  the  external  auditory  canal  is  more  pronounced 
in  the  bony  part  than  in  the  membranous. 

COURSE. 

We  distinguish  three  stages  of  the  disease : 

(1)  The  initial  stage.  This  begins  with  the  appearance 
of  the  ear  symptoms  and  ends  shortly  afterwards,  sometimes 
after  a  few  hours,  at  the  longest  after  three  to  four  days,  with 
perforation  of  the  drum  and  purulent  discharge  in  the  exter- 
nal auditory  canal.  The  violent  pain  and  the  fever  usually 
last  until  the  drum  perforates  and  evacuation  of  the  pus  exter- 
nally takes  place. 

(2)  The  second  stage  is  characterized  by  suppuration.  The 
patient  is  free  from  pain  and  the  temperature  is  normal  or 
slightly  elevated.  During  the  first  few  days  there  is  a  pro- 
fuse purulent  secretion.  After  about  eight  days  the  daily 
quantity  of  pus  decreases  spontaneously,  and  later  on  ceases. 
The  secretion  lasts  for  two  to  three  weeks.  During  the  last 
few  days  the  secretion  consists  of  almost  pure  mucus.  The 
thicker  and  creamier  the  pus  is  and  the  more  mucus  the  secre- 
tion contains  and  the  less  intense  the  secretion,  the  greater 
will  be  the  danger  that  the  secreted  material  will  remain  in 
the  tympanic  cavity  or  in  the  depths  of  the  auditory  canal, 
where  it  will  either  dry  up  or  undergo  putrefaction.  The 
hearing  will  improve  with  the  decrease  of  the  suppuration. 

(3)  In  the  final  stage,  after  the  secretion  has  ceased,  that 
is,  one  to  two  weeks  later,  the  perforation  will  gradually  close. 
Larger  perforations  require  a  longer  time  for  healing;  yet 
even  with  comparatively  large  perforations  there  is  no  danger 
of  an  opening  remaining  in  the  tympanic  membrane,  pro- 
vided that  the  disease  ran  a  normal  course. 

In  all  cases  of  otitis  media  suppurativa  in  individuals  whose 
ears  were  normal  up  to  the  time  of  the  disease,  and  where  the 
disease  appeared  during  the  course  of  ordinary  diseases,  on 
the  basis  of  chronic  catarrhal  processes  in  the  nasopharynx, 
the  prognosis  is  good  for  complete  restoration  of  the  ear,  both 
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anatomically  and  physiologically,  provided  the  patient  was 
treated  correctly  and  did  not  suffer  from  any  intercurrent 
disease. 

The  cases  of  otitis  media  suppurativa  on  the  basis  of  chronic 
catarrhal  processes  in  the  middle  ear  have  a  tendency  to  re- 
cover with  permanent  changes  on  the  tympanic  membrane 
and  diminution  of  hearing. 

The  same  is  true  of  cases  of  otitis  media  suppurativa  due 
to  adenoid  vegetations  in  the  nasopharynx  and  catarrhal 
changes  in  the  eustachian  tube,  but  they  will  last  longer. 

Finally,  we  must  deal  with  the  danger  of  persistent  changes 
in  the  middle  ear  due  to  an  organization  of  the  mucous  secre- 
tion during  the  final  stage  of  suppuration.  These  are  the 
cases  where  the  otitis  media  suppurativa  gives  rise  to  a  chronic 
adhesive  process.  There  is  the  danger  of  permanent  changes 
on  the  tympanic  membrane  in  all  cases  which  require  repeated 
paracenteses,  as  well  as  in  all  cases  in  which  there  is  ulcera- 
tion of  the  tympanic  membrane  at  the  perforation,  due  to  the 
poor  state  of  nutrition  of  the  patient  (cachexia,  anemia,  chlo- 
rosis, etc.).  Finally,  there  is  the  danger  of  persistent  changes 
on  the  tympanic  membrane  in  cases  of  recurrent  otitis  media 
suppurativa,  which  is  often  observed  as  a  special  type  of  otitis 
during  infancy.  The  earlier  attacks  will  recover  with  com- 
plete restoration  of  the  tympanic  membrane,  but  the  later  re- 
lapses will  lead  to  a  cicatrization;  and  after  the  sixth  to  the 
eighth  relapse,  healing  will  take  place  with  a  persistent  per- 
foration. 

This  is  due  to  the  fact  that  during  the  course  of  the  disease 
the  lamina  propria  of  the  tympanic  membrane  will  gradually 
become  atrophic,  especially  in  the  region  of  the  perforation. 

We  must  not  forget  that  in  any  severe  case  of  otitis  media 
the  purulent  inflammatory  stage  may  be  followed  by  a  catarrhal 
purely  inflammatory  stage. 

All  cases  of  otitis  media  suppurativa  acuta  which  appear 
during  the  course  of  acute  infectious  diseases,  have  a  tendency 
to  become  chronic. 

This  is  especially  true  of  the  otitis  of  scarlet  fever  and  of 
measles  during  infancy,  as  well  as  of  otitis  media  suppurativa 
appearing  during  the  course  of  diphtheria  and  of  typhoid. 
Tubercular  otitis  media  suppurativa,  also,  shows  a  striking 
tendency  to  become  chronic,  as  do  the  otitis  media  suppurativa 
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of  the  early  stages  of  lues,  and  all  cases  of  the  disease  appear- 
ing in  otherwise  weak,  dyscratic  or  marasmic  patients.  A  cer- 
tain, though  not  great,  tendency  towards  chronicity  is  to  be 
found  in  cases  of  otitis  media  suppurativa  of  early  infancy  as 
well  as  of  old  age. 

COMPLICATIONS. 

In  discussing  the  normal  course  of  acute  otitis  media  sup- 
purativa, we  saw  that  the  inflammation,  after  the  second  week, 
is  limited  to  the  tympanic  cavity  and  the  antrum.  We  saw,  also, 
that  in  normal  cases  the  disease  will  involve  the  mastoid  pro- 
cess and  the  eustachian  tube  only  during  its  earlier  stages. 
Complications  are  due  to  the  fact  that  the  mastoid  process  and 
the  tube  will  take  part  in  the  inflammation  during  the  later 
stages  also,  or  that  it  extends  beyond  the  limits  of  the  anatomic 
middle  ear  and  involves  its  vicinity.     We  distinguish  therefore 

(a)  Intraaural  complications. 

(b)  Extracranial  complications. 

(c)  Endocranial  complications. 

Mastoiditis  suppurativa  is  to  be  classed  among  the  intraaural 
complications.  Influenza  otitis  and  typhoid  otitis  have  a  cer- 
tain predisposition  towards  mastoiditis.  Otitis  caused  by  the 
streptomucosus,  especially  otitis  caused  by  mucosus  infection. 
is  characterized  by  the  rapid  formation  of  an  exudate  which 
fills  the  entire  middle  ear,  including  the  cells  of  the  mastoid. 
Rapid  softening  of  the  bone  is  a  characteristic  feature  of  ty- 
phoid and  influenza  otitis.  Mastoid  processes  with  meningeal 
structure  have  a  special  tendency  towards  mastoiditis  suppura- 
tiva. This  leads  to  mastoid  empyema  through  direct  spread- 
ing of  the  pus.  Diploetic  mastoid  processes  are  not  so  often 
attacked  by  the  disease.  In  them,  mastoid  suppuration  usual- 
ly appears  by  metastasis.  Rapid  destruction  of  the  bone  is 
favored  by  rachitis  during  infancy,  preceding  constitutional 
diseases,  as  well  as  tuberculosis  and  lues.  In  tuberculosis, 
mastoiditis  usually  appears  late  and  often  has  its  origin  in  a 
tubercular  periositis  of  the  mastoid  cortex.  Retention  of  secre- 
tion in  the  tympanic  cavity  also  favors  the  development  of  mas- 
toiditis suppurativa  from  acute  otitis  media  suppurativa. 
There  is  especially  danger  of  mastoiditis  in  those  cases  in 
which  the  upper  part  of  the  tympanic  cavity  is  primarily  affect- 
ed, and  in  which  a  small  perforation  in  Schrapnell's  membrane 
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provides  the  only  drainage,  also  in  cases  of  mesotympanic  otitis, 
in  which  the  perforation  is  to  be  found  in  the  pars  tensa  of  the 
tympanic  membrane,  but  not  in  the  level  of  the  membrane, 
but  rather  in  the  mastoid  protuberance. 

Attention  is  called  here  to  the  fact  that  in  the  latter  cases, 
the  mastoid  proturbance  should  be  destroyed  by  paracentesis. 

Pyorrhea  of  the  tube  is  to  be  considered  as  a  complication  of 
acute  otitis  media.  It  occurs  in  cases  of  tubercular  otitis  media 
suppurativa,  as  well  as  in  cases  of  simple  otitis  in  which  the 
patients  have  large  adenoids. 

There  is  great  danger  of  affection  of  the  middle  ear  and  of 
labyrinthitis  suppurativa  in  cases  of  fulminating  otitis  media 
suppurativa  which  appear  during  the  course  of  scarlet  fever, 
measles,  diphtheria  and  typhoid.  Metastatic  infectious  neuro- 
labyrinthitis  may  be  caused  by  mumps  or  influenza. 

Cases  of  hemorrhagic  labyrinthitis  are  sometimes  to  be 
found  in  cases  of  otitis  media  suppurativa  with  peracute  leuke- 
mia. The  temporal  relation  between  the  otitis  and  the  laby- 
rinthitis varies  greatly.  If  the  two  appear  simultaneously,  we 
have  to  deal  with  a  panotitis.  Usually,  however,  the  purulent 
labyrinthitis  is  preceded  by  the  otitis  media  suppurativa.  In 
rare  cases  of  meningitis  cerebrospinalis,  the  labyrinth  suppura- 
tion may  be  followed  by  the  otitis.  In  the  acute  stages  of 
tubercular  otitis  media,  a  labyrinth  suppuration  is  not  tc  be 
found. 

Among  the  extracranial  complications,  special  attention  must 
be  called  to  the  burrowing  abscesses.  These  cases  also  depend 
largely  on  the  character  of  the  infection,  for  in  a  comparatively 
large  number  of  extracranial  complications  and  burrowing 
abscesses,  the  streptococcus  mucosus  can  be  found. 

The  abscesses  appear  more  especially  in  cases  of  pneumatic 
mastoid  processes,  in  which  the  corticalis  of  the  pneumatic 
mastoid  is  thin.  In  infancy,  the  formation  of  subperiosteal 
abscesses  takes  place  with  a  striking  rapidity.  Their  develop- 
ment is  especially  favored  by  rickets  and  scrofulosis  in  the  pa- 
tient. Sinking  abscesses  burrowing  towards  the  external  sur- 
face of  the  base  of  the  skull  are  found  especially  in  tubercular 
patients. 

Among  the  endocranial  complications  of  acute  otitis  media, 
we  must  give  first  place,  on  account  of  their  frequency,  to 
pachymeningitis  and  extradural  abscess.    They  are  found  more 
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frequently  in  the  posterior  than  in  the  middle  cranial  fossa.  If 
the  extradural  abscess  is  in  the  region  of  the  sinus,  we  call  it 
a  perisinus  abscess. 

In  the  second  place,  we  must  mention  sinus  phlebitis,  sinus 
thrombosis,  pyemia,  toxemia,  and  bacteremia. 

About  50  per  cent  of  all  cases  of  inflammatory  sinus  phlebitis 
may  be  traced  etiologically  to  an  acute  otitis  media  suppurativa. 
In  the  first  year  of  life,  however,  sinus  phlebitis  complicating 
otitis  media  is  rather  rare.  It  is  quite  frequently  found  be- 
tween the  ages  of  ten  and  twenty,  when  it  decreases  in  fre- 
quency but  increases  in  danger  as  a  complication. 

In  the  first  years  of  life  we  rather  frequently  meet  with 
pachyleptomeningitis  suppurativa  in  acute  otitis  media.  In 
adults  it  is  not  so  frequently  a  complication.  Three  types  must 
be  noted : 

(1)  Meningitis  purulenta  cum  otitide  media  acuta,  in  which 
the  meninges  are  afifected  simultaneously  with  the  middle  ear, 

(2)  Meningitis  tuberculosa,  of  which  there  is  always  the 
danger  in  tubercular  acute  otitis  media  suppurativa. 

(3)  Meningitis  secondary  to  acute  otitis  media  suppurativa 
in  older  people,  where  the  meningitis  suppurativa  appears 
acutely  after  an  apparently  favorable  course  of  the  acute  otitis 
media.  It  usually  ends  fatally,  sometimes  after  the  primary 
disease  has  apparently  gotten  well. 

In  general  we  may  say  that  there  is  greater  danger  of  a  men- 
ingitis in  otitis  media  of  the  epitympanal  type.  In  these  cases 
the  cavum  epitympanicum  is  the  primarily  or  exclusively  af- 
fected part  of  the  ear.  The  drainage  of  epitympanal  otitis 
media  is  always  difficult,  and  we  are  confronted  with  the  spe- 
cial danger  of  a  retention  of  secretion  in  the  middle  ear  which 
greatly  favors  the  extension  of  the  purulent  process  to  the 
meninges.  In  such  a  case,  the  disease  usually  extends  into  the 
middle  cranial  fossa,  and  in  this  connection  the  anatomic  con- 
struction of  the  tegmen  tympanicum  is  of  importance.  If  it  is 
either  thin  or  dehiscent,  the  purulent  process  may  make  its  way 
more  directly  and  rapidly  from  the  middle  ear  to  the  meninges 
than  if  the  upper  tympanic  cavity  were  shut  ofif  from  the  dura 
by  a  compact  bony  covering.  In  cases  of  thin  or  dehiscent  teg- 
men tympanicum,  we  will  sometimes  find  intrameningeal  ab- 
scesses of  the  middle  cranial  fossa  during  the  course  of  the 
acute  otitis  media  suppurativa.  Purulent  brain  abscesses  are 
very  rare  in  acute  otitis  media  suppurativa.    ]\Iost  cases  of  this 
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kind  in  the  literature  will  not  stand  criticism.  Usually,  it  is 
a  case  of  chronic  otitis  media  suppurativa  with  an  acute  ex- 
acerbation. 

If  the  acute  otitis  media  is  not  treated,  there  is  the  danger 
of  pus  retention  with  its  consequences.  The  stagnant  pus  be- 
comes putrid  and  fetid.  There  is  eczema  of  the  auditory  canal 
and  inflammatory  swelling  of  its  lining,  with  granulations  at 
the  perforation,  which  may  become  occluded.  The  pus  in  the 
tympanic  cavity  is  forced  into  the  mastoid  process.  There  is 
no  doubt  that  some  cases  of  purulent  mastoiditis  are  caused 
mechanically  by  the  stagnation  of  pus  in  the  cavities  of  the 
middle  ear.  Moreover,  the  pus  may  exert  considerable  press- 
ure on  the  walls  of  the  tympanic  cavity.  The  head  feels  heavy, 
there  is  pain  in  the  temporal  region,  the  tegmen  tympani  be-" 
comes  inflamed,  and  finally  extradural  abscess  and  meningitis 
occur. 

In  other  cases,  the  pr?ssure  upon  the  lateral  wall  of  the 
labyrinth  becomes  very  great,  and  we  observe  spontaneous  nys- 
tagmus and  vertigo. 

In  neglected  cases  of  otitis  media  suppurativa,  the  hearing 
will  always  be  greatly  diminished,  and  the  danger  increases 
with  the  duration  of  the  suppuration,  since  the  hearing  will 
remain  diminished  after  the  disease  gets  well.  If  a  neglected 
case  recovers  spontaneously — and  we  cannot  deny  the  possi- 
bility of  spontaneous  recovery  of  an  acute  otitis  media — ^the 
stage  of  suppuration  will  frequently  be  followed  by  a  long 
catarrhal  stage.  In  consequence  of  the  organization  of  the 
exudate,  the  otitis  media  suppurativa  may  be  followed  by  the 
formation  of  bands  of  connective  tissue  in  the  middle  ear,  i.  e., 
a  chronic  adhesive  process,  which  in  turn  results  in  a  degenera- 
tion of  the  organ  of  Corti  and  labyrinthine  deafness.  It  may 
be  briefly  stated  that  complications  of  acute  otitis  media  suppu- 
rativa are  increased  by  neglect  of  the  disease. 

It  has  already  been  stated  that  a  permanent  pyorrhea  may 
follow  an  incorrectly  treated  tubal  suppuration. 

TREATMENT. 

In  the  first  stage,  we  content  ourselves  with  purely  symp- 
tomatic local  treatment. 

Violent  earache  is  sometimes  considerably  diminished  by 
instillations  of  a  3  to  5  per  cent  carbolic  glycerin  solution  or  an 
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adrenalin  solution.  If  the  auditory  canal  is  wide,  so  there  is 
no  fear  of  a  stenosis  from  epithelial  maceration,  we  may  instil 
a  warm  (40°  C.)  solution  of  aluminium  acetate.  Instillations 
of  solutions  of  cocain,  novocain  and  alypin  have  a  good,  though 
only  temporary,  effect.  We  use  a  tampon  dipped  in  a  20  per 
cent  solution,  which  is  inserted  as  far  as  the  tympanic  mem- 
brane. The  local  application  of  cold  (ice  bag,  etc.)  is  recom- 
mended during  the  first  stage  of  the  inflammation,  while  hem- 
agogues  are  usually  of  no  help.  Rest  in  bed  and  a  good  evac- 
uation of  the  bowels  are  ordered.  Alcohol,  strong  coffee  or 
tea  are  forbidden. 

If  the  pain  is  very  severe  and  is  accompanied  by  fever,  it 
will  soon  be  seen  that  all  anodynes  are  of  no  avail.  In  such 
cases  it  is  advisable  not  to  wait  for  spontaneous  perforation,  but 
to  make  an  immediate  paracentesis.  A  lance  pointed  knife 
mounted  in  a  Politzer  handle  is  used.  The  tympanic  membrane 
is  incised  from  below  upwards,  making  the  opening  back  of 
the  umbo,  and  as  long  as  possible. 

If,  on  the  other  hand,  circumscribed  yellowish  discoloration 
in  the  tympanic  membrane  indicates  the  imminence  of  spon- 
taneous perforation,  it  will  be  necessary  to  make  the  paracen- 
tesis at  that  place,  or  at  least  to  include  it  in  the  incision, 
otherwise  it  will  be  a  useless  paracentesis. 

Sometimes  it  may  be  difficult  to  decide  whether  to  make  the 
incision  or  to  wait. 

If  conservative  treatment  fails  to  give  relief,  i.  e.,  if  the  pain 
and  fever  continues,  paracentesis  is  indicated.  As  to  the  time 
to  perform  it,  we  must  remember  not  to  hesitate.  It  is  better  in 
doubtful  cases  to  perform  it  than  not.  There  is  no  danger  so 
long  as  the  operator  observes  all  the  aseptic  precautions  possi- 
ble in  the  ear.  The  course  of  an  uncomplicated  inflammation 
of  the  middle  ear  may  even  be  shortened  by  the  fact  that  the 
serosanguinous  exudate  is  evacuated  externally  through  the 
opening,  making  its  absorption  unnecessary.  Only  in  cases 
where  aseptic  precautions  were  not  observed,  do  we  meet  with 
the  danger  that  the  uncomplicated  inflammation  may  be  con- 
verted into  an  infected  purulent  one  through  infection  caused 
by  the  paracentesis.  On  the  other  hand,  the  omission  of  the 
paracentesis  at  the  proper  time,  may  cause  an  irretrievable  in- 
jury, complications  dangerous  to  life,  and  even  death. 

Preparations  for  performing  the  paracentesis. — The  auricle 
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is  cleansed  with  a  tampon  dipped  in  benzene,  and  the  head  is 
then  covered  with  a  fenestrated  sterile  compress,  through  tlie 
opening  of  which  the  auricle  is  drawn.  The  external  auditory 
meatus  is  washed  with  a  1  per  cent  solution  of  hydrogen  per- 
oxid.  For  anesthetizing,  instillations  of  novocain-adrenalin 
solution  is  recommended.  This  is  prepared  by  heating  1  cc.  of 
a  20  per  cent  solution  of  novocain  or  alypin  to  40°  C.  and  adding 
shortly  before  using  it  five  drops  of  an  ordinary  solution  of 
adrenalin,  heated.  The  solution  should  be  left  in  the  meatus  ten 
to  fifteen  minutes.  The  ear  clinic  of  Freiburg  recommends  the 
infiltration  anesthesia  of  the  drum  by  injecting  a  Schleich- 
adrenahn  mixture  into  the  tympanic  cavity  (Tiefenthal,  Bernd). 

Instillations  of  5  to  10  per  cent  aqueous  solutions  of  cocain, 
with  an  addition  of  five  drops  of  adrenalin  1-1000,  have  also 
been  recommended.  Eucain  (8  per  cent  aqueous  solution)  is 
innocuous  and  can  be  sterilized.  Gray's  solution  is  also  worth 
mentioning  (cocain.  muriat.  0.5,  ol.  anilini,  alcohol,  absol.,  aa 
5.0) .  Ten  drops  heated  to  40°  C.  are  left  in  the  auditory  canal 
about  five  minutes.  Haug's  solution  is  useful  (cocain.  muriat. 
1.5  to  3.0,  glycerin  10.0,  alcohol,  absol.  10.0). 

The  operation  should  be  performed  under  aseptic  precau- 
tions, since  otherwise  there  is  the  danger  of  causing  a  secondary 
infection.  If  the  paracentesis  has  been  performed  at  the  proper 
time,  immediately  afterwards  there  is  an  evacuation  of  a  sero- 
sanguinous  or  sanguinopurulent  exudate  through  the  opening. 
If,  on  the  other  hand,  pure  pus  is  evacuated,  it  is  a  sign  that 
the  paracentesis  was  performed  too  late,  that  the  inflammatory 
exudate  has  been  subject  to  purulent  degeneration  to  such  a 
degree  that  all  the  cavities  of  the  middle  ear  are  filled  with  pus 
(acute  empyema  of  the  middle  ear).  Before  performing  the 
paracentesis,  strips  of  gauze  should  be  dipped  into  a  warm 
solution  of  aluminium  acetate,  and  these  should  be  introduced 
into  the  meatus  immediately  after  the  operation,  without  any 
previous  cleansing  of  the  canal.  A  moist  dressing  is  applied  to 
the  ear,  and  the  patient  should  be  put  to  bed.  In  cases  run- 
ning a  favorable  course,  a  profuse  discharge  of  pus  will  be 
seen  for  the  next  few  days.  Within  three  to  five  days,  the  tem- 
perature will  drop  to  normal,  and  there  will  be  no  pain  a  few 
hours  after  the  operation. 

If  the  perforation  is  not  within  the  level  of  the  tympanic 
membrane,  but  rather  at  the  top  of  a  mastoid  protuberance. 
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there  will  sometimes  be  an  agglutination  of  the  opening  and 
symptoms  of  retention,  in  consequence  of  purulent  stagnation 
in  the  mastoid  process.  In  such  cases  the  mastoid  protuberance 
should  be  well  incised  with  the  paracentesis  needle. 

With  the  purulent  secretion  the  otitis  media  suppurativa  has 
entered  into  the  second  stage,  and  it  is  now  necessary  to  take 
care  of  the  discharge  of  pus  and  to  prevent  any  retention  or 
secretory  stagnation.  This  is  accomplished  in  different  ways. 
Good  success  is  obtained  by  moist  dressings  of  acetic  acid  or  2 
per  cent  alsol,  renewed  every  day  during  the  first  few  days. 
A  moist  strip  of  gauze  is  inserted  into  the  external  auditory 
meatus  for  the  purpose  of  drainage,  and  after  twenty-four 
hours  we  usually  find  the  entire  dressing  saturated  with  pus. 
Later  on,  gauze  strips  4  to  6  cm.  long  and  2  cm.  wide  are  in- 
troduced. We  may  apply  simple  absorbent  gauze  dressings,  or 
gauze  impregnated  with  antiseptics  (xeroform,  vioform,  der- 
matol,  aristol,  or  ectogenous  gauze).  The  insertion  and  re- 
moval of  these  gauze  strips  may  be  made  by  the  nurse,  the 
instrument,  a  blunt  straight  or  angular  forceps,  being  first 
sterilized  by  washing  in  benzene  or  by  boiling.  The  dressing 
must  be  changed  hourly  or  every  other  hour  in  case  of  profuse 
discharge,  or  two  or  three  times  daily  if  the  discharge  is  slight. 
The  point  is  that  the  strips  should  remain  in  the  ear  only  so 
long  as  they  absorb  the  secretion.  If  it  is  entirely  saturated 
with  pus,  it  must  be  removed  before  fresh  pus  collects  behind 
it.  We  recognize  that  the  dressing  is  being  changed  sufficient- 
ly often  whenever  there  is  little  or  no  pus  left  in  the  external 
auditory  meatus  when  the  strip  of  gauze  is  removed,  and  wher- 
ever the  *patient  is  free  from  pain  and  the  canal  is  open. 
Syringing  is  necessary  only  Vviien  the  secretion  is  thick  and 
ropy,  and  should  be  made  with  water  at  a  temperature  of  38° 
to  40°  C.  Insufflation  of  antiseptic  powders  is  entirely  unnec- 
essary when  the  discharge  is  copious. 

This  method  of  treatment  has  the  advantage  that  the  physi- 
cian is  informed  as  to  the  condition  of  the  suppuration,  even 
if  he  doesn't  see  the  patient  daily.  The  latter  will  observe  the 
decrease  in  the  suppuration  when  the  strips  are  not  entirely 
saturated  or  are  dry. 

In  a  disease  running  a  normal  course,  at  the  end  of  the  first 
week  of  suppuration  a  viscid  mucous  secretion  is  found,  which 
very  soon  thereafter  becomes  stringy.     Therefore,  simple  re- 


ACUTE  SUPPURATION  OF  THE   MIDDLE  EAR,  173 

moval  of  the  gauze  strips  will  be  insufficient,  since  the  semi- 
solid pus  has  the*  tendency  to  remain  in  the  tympanic  cavity  or 
in  the  external  auditory  canal.  It  is  now  advisable  to  use 
hydrogen  peroxid  (3  to  6  per  cent  hydrogen  peroxid,  or  perhy- 
drol  0.5,  aquae  destil.  30.0),  which  should  be  heated  to  40°  C. 
and  dropped  into  the  ear  two  or  three  times  daily.  The  pus  is 
rem.oved  from  the  tympanic  cavity  three  or  four  times  a  week 
by  politzeration,  and  subsequent  cleansing  of  the  external 
meatus  is  done  with  cotton  pledgets  moistened  with  a  5  per  cent 
aqueous  solution  of  perhydrol.  The  hearing  is  improved  by 
the  politzeration,  though  it  will  become  temporarily  worse  when 
the  cavities  again  become  full  of  secretion.  Cautious  aspira- 
tion by  means  of  a  Siegle's  speculum  or  a  suction  bell  will  some- 
tim.es  be  beneficial. 

Special  care  must  be  taken  in  connection  with  the  external 
auditory  meatus,  since  an  eczema  or  an  inflammation  of  it 
would  increase  the  purulent  stagnation  in  the  middle  ear.  In 
the  later  stages  of  the  disease,  the  ear  must  be  inflated  daily,, 
until  the  hearing  is  permanently  good,  and  the  lateral  surface 
of  the  tympanic  membrane  is  pale  and  dry. 

When  the  suppuration  has  ceased,  the  perforation  will  usual- 
ly close  in  a  few  days.  The  first  sign  of  the  healing  of  the 
perforation  is  that  the  edges  become  white.  This  color  is  due 
to  the  young  epidermis. 

The  opening  closes  by  gradual  diminution.  The  growth  of 
the  new  epidermis  takes  its  course  from  the  center  of  the  tym- 
|«nic  membrane  towards  the  periphery.  All  local  treatment 
at  this  stage  is  contraindicated  (Politzer).  The  closure  of  the 
perforation  is  spontaneous,  and  the  tympanic  membrane  and 
hearing  become  normal.  After  an  otitis  media  of  longer  dura- 
tion, a  scar  or  intermediate  calcareous  deposit  may  develop  in 
the  drum.  It  is  advisable  to  keep  the  external  auditory  canal 
closed  by  a  small  plug  of  cotton  for  some  weeks  after  the  cure 
of  the  otitis  media  suppurativa. 

In  order  to  prevent  repeated  attacks  of  otitis  media  and  also 
catarrhal  relapses,  it  is  necessary  to  treat  the  nasopharynx,  to 
provide  a  free  passageway  through  the  posterior  nares,  to  treat 
the  epipharynx,  and  to  restore  normal  conditions  at  the  pharyn- 
geal tubal  orifices. 

As  to  the  treatment  of  otitis  in  nursing  infants,  it  differs 
very  little  from  that  of  later  years.    Early  paracentesis  is  im- 
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portant,  as  otherwise  we  may  be  surprised  by  a  sudden  onset 
of  cerebral  symptoms  (meningism),  or  even  by  a  purulent 
meningitis.  An  important  point  is  the  very  careful  treatment 
of  the  external  auditory  meatus,  the  cutaneous  covering  of 
which  must  be  greased  repeatedly.  Free  drainage  must  be  pro- 
vided for  by  thorough  removal  of  the  secretion  and  the  macerat- 
ed epithelial  substance,  which  collects  in  the  form  of  small 
scales.  If  the  canal  is  constricted  or  obstructed  by  eczematous 
swelling,  inflammations,  etc.,  the  treatment  of  the  otitis  be- 
comes more  difficult,  and  there  may  be  a  retention  of  secretion 
with  the  most  serious  consequences.  Repeated  paracentesis  is 
recommended  in  cases  which  are  very  prolonged.  Granula- 
tions should  be  removed,  for  if  allowed  to  remain  the  course 
of  the  disease  is  more  prolonged,  and  it  may  even  become 
chronic  on  account  of  proliferation  of  the  granulation.  After 
the  patient  has  recovered,  it  is  often  necessary  to  remove  the 
hypertrophied  tonsillar  or  adenoid  growths,  in  order  to  avoid 
repeated  inflammations. 
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PXEUMOCOCCUS  INFECTIONS  OF  THE  NOSE  AND 

THROAT. 

By  Clement  F.  Theisen,  M.  D., 

Albany. 

During  the  past  fall  and  the  present  winter,  some  rather  un- 
usual cases  of  pneumococcus  infections  of  the  nose  and  throat 
have  occurred  in  the  writer's  practice.  Some  of  the  cases  were 
similar  in  many  of  their  clinical  aspects  to  the  cases  occurring 
in  the  epidemics  reported  in  Boston,  New  York  and  other 
places,  last  winter.  The  name  "septic  sore  throat"  was  given 
to  some  of  the  cases  reported  last  year. 

Most  of  the  cases  observed  by  the  writer  ran  the  course  of 
severe  infectious  conditions,  with  marked  constitutional  dis- 
turbances and  involvement  of  the  kidneys.  A  more  or  less 
severe  kidney  disturbance  is  not  very  uncommon  in  throat  infec- 
tions, such  as  peritonsillar  abscess,  follicular  tonsillitis  and  oth- 
er inflammatory  conditions. 

The  following  cases  are  characteristic  of  the  type  seen  by 
the  writer  this  winter: 

Case  1. — Child,  aged  seven  months,  admitted  to  the  Child's 
Hospital  in  December,  1912,  for  an  apparently  severe  cold. 
The  child  had  a  rather  severe  cough  and  a  profuse  nasal  dis- 
charge of  a  stringy  character.  No  pus  could  be  detected  in  the 
discharge.  The  temperature  was  102°  F.  on  admission  to  the 
hospital,  and  almost  immediately  great  difficulty  in  breathing 
developed.  On  account  of  the  character  of  the  nasal  discharge, 
cultures  were  taken  from  the  nose  and  throat.  ' 

On  examination  of  the  throat,  the  entire  pharynx,  including 
the  tonsillar  region,  soft  palate  and  uvula,  was  found  to  be  ex- 
tremely edematous,  and  the  mucous  membrane  was  covered 
with  the  same  stringy  mucus.    Because  of  the  great  edema,  a 
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satisfactory  view  of  the  larynx  was  not  obtained.  The  glands 
on  either  side  of  the  angle  of  the  jaw  were  much  swollen. 

Two  cultures  from  the  throat  were  negative  for  Klebs-Loef- 
fler  bacilli,  but  contained  pneumococci,  and  a  swab  taken  from 
the  nose  alone,  gave  a  pure  culture  of  pneumococci.  The 
difficulty  in  breathing  for  two  nights  was  so  extreme  that  we 
thought  a  tracheotomy  would  be  necessary.  There  was  un- 
doubtedly a  good  deal  of  edema  in  the  larynx  also.  That  was 
six  weeks  ago,  and  there  has  been  no  recurrence  of  the  difficult 
breathing.  The  edema  of  the  pharynx  gradually  subsided  un- 
der the  use  of  a  cold  antiseptic  spray.  At  no  time  was  there 
any  evidence  of  a.  collection  of  pus  in  the  throat.  The  child  is 
still  in  the  hospital,  and  while  the  nasal  discharge  has  stopped, 
there  is  still  some  fever.  The  blood  count  did  not  show  any 
marked  leucocytosis. 

The  child  received  one  grain  of  urotropin  in  each  ounce  of 
fluid,  for  several  weeks.  Whether  this  modified  the  infection, 
I  do  not  know.  Reports  as  to  the  value  of  urotropin  in  air 
passage  infections  are  contradictory,  but  it  certainly  seems  to 
do  good  in  some  cases.  The  writer  has  never  seen  hematuria 
follow  the  administration  of  urotropin,  although  cases  have 
been  reported  after  only  thirty  or  forty  grains. 

Case  2. — The  next  case  is  that  of  Mrs.  H.,  aged  66  years, 
who  said  that  she  never  had  a  sore  throat  until  the  one  for 
which  the  writer  was  consulted  developed.  For  years,  from 
time  to  time,  I  have  had  occasion  to  treat  her  for  chronic 
catarrhal  otitis  media.  She  has  small  submerged  tonsils  which 
had  never  given  her  trouble  before.  The  attack  started  vvith  a 
sharp  chill  and  headache.  There  was  severe  dysphagia  from 
the  beginning  of  the  attack. 

Ordinary  remedies  were  used  for  twenty-four  hours,  and 
when  the  writer  was  sent  for  the  patient  was  sitting  in  a  chair 
with  labored  stertorous  breathing. 

The  throat  presented  almost  the  same  appearance  as  in  the 
other  cases,  i.  e.,  great  edema  of  the  tonsils,  soft  palate,  uvula ; 
in  fact,  the  throat  looked  like  an  inflated  bladder. 

Calomel  wa^  given  at  once,  and  after  incision  through  the 
edematous  parts,  a  culture  was  taken  which  showed  a  mixed 
pneumococcus  and  staphylococcus  infection  with  the  pneumo- 
cocci greatly  predominating.    Albumin  and  granular  and  hyalin 
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casts  were  found  in  the  urine.  Blood  count  showed  a  leucocN'to- 
sis  of  12,000.  Ice  packs  were  used  around  the  neck,  with 
ice  in  the  mouth.  An  iced  spray  was  used  at  short  intervals, 
and  urotropin  was  given,  about  forty  grains  daily  being  used, 
each  tablet  being  dissolved  in  a  large  glass  of  water.  Diet  was 
limited  to  milk. 

The  edema  of  the  pharj-nx  persisted  for  a  week,  in  spite  of 
repeated  incisions  and  local  treatment.  At  no  time  was  there 
any  pus  found.  The  throat  gradually  cleared  up,  but  albumin 
persisted  in  the  urine  for  some  time.  It  is  interesting  that  in 
this  case  the  anterior  surface  of  the  epiglottis  was  also  decid- 
edly edematous,  like  the  condition  described  by  Michel^  in 
1878,  to  which  he  gave  the  name  "angina  epiglottidea  anterior," 

The  writer  in  July,  1900,^  also  reported  a  series  of  cases  in 
which  the  edema  and  inflammation  of  the  anterior  surface  of 
the  epiglottis  occurred  as  a  primary  infection,  without  involve- 
ment of  the  pharynx. 

In  this  series  of  cases,  which  also,  ran  the  course  of  severe 
acute  infectious  conditions,  cultures  showed  mixed  pneumo- 
coccus,  staphylococcus  and  streptococcus  infections,  Avith  the 
pneumococcus  predominating. 

Case  3. — The  third  case  which  the  writer  would  like  to  report 
was  similar  to  the  last  one,  occurring  in  a  man,  aged  45  years, 
who  had  been  subject  to  sore  throat  at  times.  This  attack  also 
started  with  a  chill,  headache  and  a  sharp  elevation  of  tempera- 
ture (104°  F.).  The  throat  presented  almost  identically  the 
same  appearance  as  in  the  second  case,  except  that  the  epiglot- 
tis was  not  involved.  The  great  edema  again  persisted  for  a 
week,  in  spite  of  scarification  and  energetic  local  treatment. 
Albumin  and  casts  were  present  in  the  urine,  the  spleen  was 
enlarged,  and  in  fact  all  the  symptoms  of  a  severe  infection 
were  present.  Urotropin  in  large  doses  and  in  large  quantities 
of  water  was  given,  and  appeared  to  cut  the  attack  short. 
Cultures  in  this  case  again  showed  almost  a  pure  pneumococcus 
infection.  The  infection  was  so  severe  that  Mulford's  anti- 
pneumococcic  serum  was  used,  but  without  apparent  effect. 
This  case  ran  the  same  course  as  the  second  one,  the  throat 
slowly  clearing  up.  Fairly  high  temperatures  persisted  for  two 
weeks,  and  there  was  great  prostration.  Xo  pus  could  be  found 
in  the  throat  at  anv  time. 
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Cases  4  and  5. — Two  cases,  both  young  adults,  were  seen, 
with  great  inflammation  and  edema  of  the  anterior  surface  of 
the  epiglottis.  The  pharynx  in  both  cases,  with  the  exception 
of  a  slight  redness,  was  normal.  In  both  cases  there  w^as  con- 
siderable difliculty  in  breathing,  and  great  pain  in  swallowing ; 
in  fact,  for  several  days  they  were  practically  unable  to  sw-al- 
low.  Cultures  from  both  throats,  after  incisions,  showed  pneu- 
mococcus  infections  with  a  few  other  organisms. 

These  cases  are  of  considerable  interest,  because  they  prove, 
contrary  to  Semon's^  opinion,  who  claimed  "that  many  of  the 
forms  of  acute  septic  inflammation  of  the  throat,  that  have 
been  classified  in  the  past  as  separate  conditions,  have  a  patho- 
logic identity,"  that  an  acute  edema  of  the  anterior  surface  of 
the  epiglottis  may  occur  as  a  primary  condition. 

An  interesting  case  of  this  kind  has  been  reported  by  Crisp.* 
In  this  case,  that  of  a  boy  eight  years  old,  death  occurred  sud- 
denly, apparently  by  suffocation,  after  he  had  been  ill  three  or 
four  days.  The  autopsy  revealed  a  swelling  of  the  epiglottis 
with  no  lesion  in  any  other  part. 

Another  interesting  case  has  been  reported  by  Fredet.^  In 
this  case,  that  of  a  young  man  of  20  years,  great  difficulty  in 
breathing  came  on  suddenly  after  a  debauch.  Suffocation 
rapidly  ensued,  and  at  the  autopsy  great  edema  of  the  epiglottis 
was  found.  When  this  was  incised  a  large  amount  of  pus  was 
evacuated. 

The  fact  that  in  the  two  cases  of  this  kind,  and  in  the  three 
other  cases  reported  by  the  writer  in  his  paper,  in  all  of  which 
there  was  great  edema  associated  with  the  symptoms  of  an 
acute  infectious  condition,  and  that  they  were  all  practically 
pure  pneumococcus  infections,  is  of  some  interest. 

It  is  known  that  the  pneumococcus,  w^hen  some  of  the  lower 
animals  are  inoculated  with  it,  will  sometimes  produce  local 
edema. 

Welch,®  in  his  interesting  article  on  the  "Alicrococcus  Lan- 
ceolatus,"  has  brought  this  out.  He  quotes  Foa,  who  distin- 
guished a  special  variety  of  this  organism.  His  pneumococcus 
he  called  diplococcus  lanceolatus  of  the  edematogenic  variety. 
This  edematogenic  variety  of  the  pneumococcus  often  produces, 
after  subcutaneous  inoculation  into  the  subcutaneous  tissue  of 
some  of  the  lower  animals,  widely  spreading  or  local  edema. 
Welch  has  also  obtained  cultures  which  when    injected    sub- 
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cutaneously  produced  uniformly  extensive  local  subcutaneous 
edema. 

Another  jxtint  of  interest  in  this  series  of  cases,  is  the  ab- 
sence of  suppuration.  In  none  of  the  cases  was  pus  found  when 
incisions  were  made. 
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TWO   CASES   OK  AIR  EMBOLUS   FOLLOWING 

EXPLORATORY   PUNCTURE   OF   THE 

ANTRUM  OF  HIGHMORE. 

By  H.  M.  Bowen,  M.  D., 

Toronto. 

Exploratory  puncture  of  the  antrum  of  Highmore  is  looked 
upon  as  a  very  simple  and  "harmless  procedure,  and  is  now 
practiced  very  extensively ;  but  that  serious  and  even  fatal 
results  may  ensue,  is  shown  by  the  following  cases : 

Case  1,  March  5,  1910. — Patient,  female,  applied  at  the 
dispensary  for  treatment,  and  after  the  preliminary  examina- 
tion it  was  decided  to  wash  out  the  antrum  of  Highmore.  An 
application  of  a  20  per  cent  solution  of  cocain  was  made  to  the 
inferior  meati  and  about  fifteen  minutes  given  for  cocainiza- 
tion. 

The  puncture  was  made  with  some  difficulty,  owing  to  the  un- 
usual thickness  of  the  bone.  After  inserting  the  needle,  it  was 
found  impossible  to  force  the  air  through  with  the  syringe,  so 
the  needle  was  withdrawn  slightly  for  a  second  attempt,  which 
was  also  unsuccessful.  During  the  third  attempt  the  patient, 
without  the  slightest  warning,  became  rigid  and  cyanotic,  re- 
sembling very  much  an  attack  of  epilepsy.  A  moment  or  so 
later  there  were  convulsive  movements  of  the  extremities, 
frothing  at  the  mouth,  and  stertorous  breathing. 

She  was  placed  in  the  recumbent  position,  with  the  expecta- 
tion that  consciousness  would  return  in  the  course  of  a  few 
moments,  but,  on  the  contrarv,  she  remained  in  this  condition 
for  seventy-two  hours,  and  did  not  become  rational  until  the 
evening  of  the  fifth  day. 

As  she  did  not  respond  to  the  ordinary  stimulants,  she  was 
admitted  to  the  hospital  for  observation.  At  eleven  o'clock 
that  night  the  temperature  was  101  2-5°,  pulse  75,  and  respira- 
tions 20.     The  tem.perature  remained  around   100°  until  the 
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third  day.  She  vomited  the  first  evening,  and  again  the  even- 
ing of  the  third  day.  There  was  profuse  perspiration,  especial- 
ly at  night,  and  muscular  twitching  almost  continuously.  Oc- 
casionally she  became  quite  violent  and  required  the  use  of  a 
restraining  sheet.  During  the  fourth  day  there  was  involun- 
tary micturition,  and  during  the  lucid  period  that  evening 
she  complained  of  pain  in  the  abdomen.  During  the  fourth  day 
a  partial  paralysis  of  the  left  arm  was  apparent.  She  was  able 
to  sit  up  in  bed  on  the  fifth  day  and  would  converse  when 
spoken  to.    She  was  discharged  on  the  seventh  day. 

Case  2.  July  25,  1911. — Patient,  male,  age  24  years,  over 
medium  height,  muscular  physique.  His  application  for  the 
police  force  of  Xew  York  had  not  been  considered,  owing  to 
defective  nasal  breathing. 

Examination  revealed  a  marked  deviation  of  the  septum 
for  the  relief  of  which  he  submitt^'d  to  a  submucous  resection. 

One  month  later  he  again  applied  at  the  dispensary,  com- 
plaining of  nasal  discharge  and  alternating  nasal  obstruction. 

The  inferior  turbinate  on  each  side  appeared  largely  swollen 
and  of  a  dull  blue  color.  The  outer  wall  of  the  middle  meatus 
had  a  peculiar  dull  gray,  snail  track-like  appearance,  presum- 
ably due  to  the  flow  of  mucopus  down  the  middle  meatus,  and 
under  the  assumption  that  one  of  the  accessory  sinuses  was 
infected,  it  was  decided  to  begin  the  search  for  the  pus  by 
puncturing  the  antrum.. 

Accordingly,  the  inferior  meati  were  cocainized  with  a  20 
per  cent  solution.  The  right  side  was  washed  out  with  a  neg- 
ative result.  The  left  side  was  punctured  in  the  same  manner, 
but  as  the  air  was  forced  in  with  the  syringe  the  patient  be- 
came rigid,  eyes  half  closed,  eyeballs  rolled  backward,  then 
relaxation,  profound  cyanosis,  and  slight  muscular  twitching. 
He  was  placed  in  the  recumbent  position,  and  outside  of  a  few 
gasping  respirations,  at  the  rate  of  about  three  per  minute, 
there  was  little  evidence  of  life. 

He  was  immediately  given  a  hypodermic  of  strychnin,  adren- 
alin, minims  xv.  several  hypodermics  of  whiskey,  artificial 
respiration  being  kept  up  all  the  while. 

At  the  end  of  about  twentv'  minutes  the  cyanosis  cleared 
somewhat  and  it  was  thought  that  the  danger  was  over,  but  in 
a  few  minutes  it  deepened  again,  and  death  occurred  approxi- 
mately one  hour  after  the  puncture. 
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A  postmortem  was  performed  the  same  evening.  When 
the  calvarium  was  removed,  the  sinuses  of  the  dura  were 
revealed,  greatly  distended,  but  there  were  no  apparent  changes 
around  or  in  the  substance  of  the  medulla.  Examination  of  the 
abdominal  contents  revealed  old  adhesions  around  the  appendix 
and  gall  bladder. 

When  the  sternum  was  removed,  the  pericardium  immediate- 
ly bulged  forward  into  the  opening.  An  incision  into  the  pul- 
monary artery  was  followed  by  a  sharp  hissing  sound  of  es- 
caping air  and  a  collapse  of  the  distended  heart. 

The  cause  of  death  was  quite  apparent,  but  the  condition 
of  the  antrum  was  most  interesting  of  all.  The  puncture  in  the 
antrum  wall  was  easily  found,  and  when  the  anterior  wall  was 
removed,  the  mucous  membrane  of  the  roof,  except  for  a  small 
part,  as  well  as  the  outer  and  inner  walls,  was  found  detached. 

The  mucous  membrane  covering  the  roof  was  hanging  about 
a  quarter  of  an  inch  below,  and  it  showed  a  small  puncture 
mark.  The  bone  of  the  roof  and  posterior  wall  did  not  show 
any  puncture  mark,  consequently  the  needle  did  not  penetrate 
beyond  the  antrum. 

The  inner  wall  of  the  antrum  was  removed  and  the  ethmoid 
was  cleared  out  up  as  far  as  the  sphenoid,  but  no  large  or  mis- 
placed vessels  were  found.  There  was  not  the  slightest  trace 
of  hemorrhage  in  the  antrum. 

Taking  everything  into  consideration,  the  only  explanation 
which  could  account  for  the  passage  of  air  into  the  general 
circulation,  would  be  that  the  needle  penetrated  the  mucous 
membrane  of  the  roof  and  the  air  was  forced  between  the 
mucous  membrane  and  the  bone,  opening  up  numerous  capil- 
laries. 

Up  until  this  time  the  technic  employed  was  to  blow  air 
through  the  antrum  before  washing  out.  In  this  case  there  was 
no  unusual  force  employed  in  blowing  the  air  through,  conse- 
quently it  will  readily  be  seen  that  it  is  a  very  dangerous  prac- 
tice. It  does  not  indicate  anything  further  or  accomplish  any- 
thing in  preference  to  the  solution. 

In  using  the  solution  first,  providing  the  needle  did  puncture 
the  mucous  membrane  of  the  outer  wall,  no  harm  would  be 
done  by  the  injection  of  a  small  amount  of  sterile  saline  solu- 
tion into  the  general  circulation. 


VIII. 
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TOMY  IX  A  HEMOPHILIAC  TREATED  BY  THE 

IXJECTIOX  OF  HUMAX  BLOOD  SERUM. 

By  Lixn  Emerson,  M.  D., 

Orange. 

The  use  of  human  or  other  blood  serums  in  cases  of 
hemophilia  is  proving  to  be  a  measure  of  value.  In  the  journal 
of  the  American  ^ledical  Association  of  October  26,  1912, 
four  cases  are  reported  by  different  authors,  in  which  the 
measure  was  apparently  successful  in  three. 

Dr.  Clement  F.  Theisen  has  also  reported  several  cases. 
Dr.  J.  H.  Bradshaw  of  Orange  reported  to  the  Orange  Memo- 
rial Hospital  Medical  Society  in  September  a  case  of  hemo- 
philia in  the  newborn,  saved  by  the  use  of  human  serum,  and 
described  the  apparatus  used  by  Welch  and  himself  to  secure 
the  blood  for  the  serum. 

Mr.  J.  C,  aged  31  years,  a  vigorous,  healthy  married  man, 
consulted  me  on  September  28,  1912,  for  chronic  catarrhal 
deafness.  To  improve  hearing  and  facilitate  the  passage  of 
the  eustachian  catheter,  I  removed  the  major  portion  of  the 
left  inferior  turbinate  on  the  morning  of  October  6th.  As  the 
bleeding  was  rather  free  and  continued  to  ooze  even  after 
packing  with  Simpson  tampons  of  Bernays'  sponge,  I  advised 
liim  to  remain  in  my  office  during  the  afternoon,  as  I  was 
called  out  of  town  to  perform  several  adenoid  operations. 

I  had  just  begun  my  second  adenoid  operation  when  I  re- 
ceived a  call  from  his  family  physician,  who  was  with  him  in 
my  office,  and  who  seemed  to  think  the  case  needed  mv  im- 
mediate attention.  As  I  was  more  than  twenty  miles  distant 
and  had  four  other  adenoid  operations  scheduled,  all  of  whom 
had  been  starved  and  prepared,  I  could  not  see  the  feasibility 
of  an  immediate  return,  but  advised  him  to  either  pack  the 
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patient  himself  or  get  some  other  rhinologist.  This  he  was 
unable  to  do,  it  being  late  Sunday  afternoon  and  no  other 
specialist  being  available. 

I  suggested  serum  injection,  and  the  patient  was  given  2000 
units  of  diphtheria  antitoxin.  On  my  return  at  8:20  p.  m.,  this 
was  rep>eated,  and  the  bleeding  being  persistent,  I  removed  the 
tampons  and  packed  tightly  with  a  cotton  tampon  behind  and 
gauze  saturated  with  adrenalin  in  front.  Even  after  this  pack- 
ing the  blood  oozed  steadily  from  the  front,  and  one  or  two 
ounces  were  lost  during  the  night. 

A  special  nurse  was  secured  and  the  patient  remained  in 
bed  in  my  offices,  and  1  also  slept  there  that  night.  About  nqon 
the  following  day  the  hemorrhage  being  nearly  stopped,  he  was 
taken  to  the  Orange  Memorial  Hospital  in  an  ambulance. 

The  slightest  movement  or  lying  down  would  cause  the  ooz- 
ing to  start  afresh  from  the  front,  so  the  patient  sat  up  in  bed 
for  more  than  a  week  after  the  operation. 

On  the  fourth  day  after  he  was  plugged,  I  removed  the  pos- 
terior plug  without  mishap,  but  he  was  so  fearful  that  the 
removal  of  the  gauze  would  cause  renewed  bleeding,  that  he 
was  permitted  to  pull  it  out  himself  and  cut  it  off  an  inch  at 
a  time.  Ten  days  elapsed  before  the  gauze  all  came  away,  and 
the  day  following  he  was  allowed  to  go  home.  Despite  the 
fact  that  he  remained  very  quiet  most  of  the  time  in  bed,  bleed- 
ing recurred  on  the  20th,  two  weeks  from  the  day  of  the  opera- 
tion, and  after  three  days  of  milder  methods  of  treatment  I 
was  obliged  to  plug  him  tightly  again  at  3  a.  m.  on  the  23d. 
On  this  same  day  the  patient's  brother  was  brought  from  a  dis- 
tance, and  I  called  Dr.  Bradshaw  to  get  blood  from  him  for  the 
serum.  The  apparatus  did  not  work  satisfactorily,  and  most 
of  the  blood  was  collected  by  spontaneous  flow  from  the 
median  basilic  vein. 

The  serum  was  separated  by  clotting  and  gravity,  and  about 
seven  ounces  were  secured.  The  first  two  days  20  cc.  were 
injected  subcutaneously,  three  times  a  day,  and  the  effect  im- 
mediately following  the  injection  was  marked.  After  two  days 
the  frequency  of  the  injection  was  lessened,  and  when  reduced 
to  once  daily  the  bleeding  recurred,  but  to  a  much  lesser 
degree. 

The  patient's  physical  and  mental  condition  were  becoming 
alarming,  so  it  was  decided  to  secure  more  serum.    A  healthy 
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man  was  secured,  and  on  October  30th  I  bled  him  from  the 
median  basilic  vein,  collecting  the  blood  in  a  wide-mouthed 
dressing  jar ;  when  the  blood  spurted,  it  was  deflected  into  the 
jar  by  the  cover  held  by  a  nurse.  More  than  a  quart  of  blood 
was  secured,  and  about  nine  ounces  of  serum  was  obtained. 
This  was  used  as  before,  and  after  using  20  cc.  three  times  a 
day  for  three  days,  the  packing  was  finally  completely  removed 
on  November  2d.  The  injection  was  continued  once  daily  for 
nearly  a  week  after  this. 

The  patient  has  very  slowly  and  gradually  regained  his 
health  and  strength,  but  has  been  very  apprehensive  of  a  return 
of  the  hemorrhage.  As  late  as  February  1st  he  came  to  me, 
greatly  worried  because  the  mucus  from  his  nostril  was  occa- 
sionally slightly  tinged  with  blood. 

His  early  history,  secured  by  careful  questioning  after  the 
operation,  is  interesting.  He  once  had  a  tooth  extracted  and 
bled  for  three  days  afterward,  but  does  not  seem  to  have  lost 
any  very  great  amount  of  blood. 

While  a  college  student  his  leg  was  bruised  while  plaving 
football,  and  a  large  swelling  developed  which  "laid  him  up" 
for  nearly  a  year.  Several  physicians  were  much  puzzled  at 
this  condition,  which  was  no  doubt  an  intramuscular  hemor- 
rhage. 

He  had  seven  and  one-half  grains  of  calcium  chlorid  three 
times  a  day  and  gelatin  dessert  with  his  meals  for  a  week  be- 
fore operation.  This  was  also  kept  up  for  a  number  of  weeks 
during  his  convalescence. 

It  is  interesting  to  note  that  about  a  pint  of  serum,  more 
than  half  of  which  came  from  a  donor  unrelated  by  blood,  gave 
rise  to  no  unfavorable  symptoms  of  any  sort. 


IX. 

ON  THE  FUNCTION  OF  THE  TONSILS.* 

By  Louis  M.  Friedman,  M.  D., 

Boston. 

In  the  consideration  of  the  function  of  the  tonsils,  we  are 
entering  one  of  the  medical  fields  of  controversy  which  has 
lasted  a  long  time.  It  has  been  difficult  to  ascribe  a  function 
to  a  tissue  which,  after  its  removal  from  the  body,  has  not 
apparently  been  missed.  The  main  cause  of  this  controversy 
has  been  whether  we  should  interpret  tonsillar  conditions, in  a 
pathologic,  injurious  light,  or  in  a  benignant,  salutary  light. 
There  have  been  many  theories  regarding  tonsillar  function, 
none  of  which  have  in  any  way  been  definitely  proven  true. 
Yet,  we  are  more  definitely  certain  that  the  activity  of  the 
tonsils  as  such  are  of  temporary  use  at  least.  We  are  at  least 
certain  enough  about  a  possible  function  to  make  us  hesitate 
in  the  use  of  radical  tonsil  surgery. 

To  better  understand  the  possible  functions,  we  must  briefly 
consider,  in  outline  at  least,  the  anatomy  of  the  tonsils.  The 
tonsils  are  composed  of  lymphatic  cells,  collected  in  groups 
called  follicles.  These  follicles  are  separated  from  one  an- 
other by  areas  of  connective  tissue.  These  masses  so  formed 
are  held  together  externally  by  a  fibrous  capsule  which  binds 
the  tonsil  to  the  tonsillar  sinus — the  triangular  space  between 
the  anterior  and  posterior  pillars  of  the  soft  palate.  The  in- 
ternal surface  of  the  tonsil,  facing  the  oral  cavity,  is  lined  by 
a  flat  epithelium.  The  epithelium  of  the  mouth  and  naso- 
pharynx is  generally  ciliated,  and  directs  particularly  toward 
the  tonsils.  The  surface  of  the  tonsil  is  irregular  and  indented 
with  crypts,  ten  to  twenty  in  number,  which  have  opening  into 
them   the    ducts   of   the   muciparous   glands   situated   in   the 
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Stroma  of  the  tonsil.  Surrounding  each  follicle  is  a  close  plexus 
of  lymphatic  vessels.  From  these  plexuses  the  lymphatic  ves- 
sels pass  to  the  submaxillary  lymph  glands  below  the  angle  of 
the  jaw.  From  the  submaxillary  lymph  glands  the  lymph 
goes  to  the  deep  cervical  glands.  The  main  blood  supply  of 
the  tonsil  is  the  tonsillar  artery,  a  branch  of  the  facial  artery, 
although  many  other  vessels  contribute  in  part  to  the  arterial 
supply  of  the  tonsil  and  its  surrounding  tissue. 

In  development  the  tonsil  is  not  quite  mature  at  birth ;  but 
at  the  end  of  the  first  year  it  is  fully  formed  and  active.  If  it 
functions  at  all  in  any  special  way,  it  does  so  in  the  early  years 
of  life,  most  likely  before  the  age  of  seven.  After  that  the 
tendency  is  for  it  to  atrophy.  A  tonsil  remaining  large  after 
that  period  is  generally  not  found  to  be  normal,  at  least  in  its 
activity.  Thus,  in  the  tonsil  we  have  a  lymphoid  structure 
with  a  short  period  of  usefulness. 

In  the  study  of  the  physiology  of  the  tonsil,  many  hypotheses 
have  been  advanced  concerning  its  function ;  some  of  these  are 
not  rational,  others  are  very  suggestive.  Flak  holds  that  the 
tonsils  are  residual  embryonic  remains.  In  favor  of  this  is 
urged  the  fact  that  in  intrauterine  life  the  tonsil  becomes 
markedly  developed,  and  in  early  life  it  tends  to  disappear. 
Against  this  is  the  fact  that  the  tonsils  have  been  traced  in  all 
the  animal  forms  from  reptile  to  man,  and  it  is  most  highly 
developed  in  man.  Another  old  theory  was  that  the  tonsils  had 
some  necessary  and  obscure  relationship  to  the  organs  of  gen- 
eration, and  removal  of  the  tonsils  would  cause  sterility.  The 
latter  part  of  this  statement  has  been  absolutely  proved  untrue. 
Whatever  possible  relationship  there  exists  between  these  tis- 
sues, it  is  certainly  not  a  necessary  one. 

The  theory  that  the  tonsil  is  a  blood  forming  organ  in  early 
life,  and  that  after  the  tonsil  has  passed  its  active  period  this 
function  goes  over  to  the  bone  marrow,  has  had  many  support- 
ers. Harrison  Allen  holds  that  the  tonsils  are  a  tissue  of  the 
type  we  see  in  the  thymus,  lymph  glands,  and  the  bone  marrow. 
When  the  thymus  retrogrades,  the  tonsils  develop  and  take  up 
its  function ;  these  in  turn  retrograde  and  in  turn  the  bone  mar- 
row takes  up  the  function  at  the  full  growth.  This  is  not 
rational ;  for,  long  before  the  thymus  has  reached  such  a  stage, . 
the  tonsils  and  lymph  glands  are  not  only  developed  but  hyper- 
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trophied.  Further,  to  take  this  viewpoint  would  mean  to  con- 
sider the  hypertrophied  tonsil  most  active  at  a  time  when  it 
should  be  retrograding;  yet  under  such  conditions  it  does  not 
alter  or  lessen  the  activity  of  the  bone  marrow.  Further,  even 
if  it  were  possible  that  the  thymus,  tonsils  and  bone  marrow 
might  be  active  vicariously  at  the  unstated  periods,  it  is  still 
anatomically  unreasonable ;  for,  structurally  they  are  each 
different.  The  thymus  and  bone  marrow  each  lack  germinal 
centers ;  the  bone  marrow  lacks  follicles ;  and  in  the  lymph 
glands  are  lacking  the  various  stages  of  development  of  the 
red  blood  corpuscles  which  we  find  in  the  thymus  and  the  bone 
marrow.  The  anatomic  differences  lead  to  the  conclusion  that 
the  tonsils  and  the  lymph  glands  are  the  origin  of  the  lympho- 
cytes, and  the  bone  marrow  of  the  myelocytes.  We  have  no 
evidence  to  show  that  the  tonsils  are  of  great  significance  in 
blood  building.  But  the  anatomic  similarity  between  the  ton- 
sils and  the  lymph  glands  is  so  great,  that  one  must  admit  that 
the  tonsils  are  a  part  of  the  lymphatic  structure  and  its  system. 
Wood  considers  the  tonsil  a  lymphocyte  forming  organ.  Ac- 
cording to  him,  the  origin  of  the  lymphocytes  is  not  in  the 
germinal  centers,  but  rather  the  epithelium  of  the  tonsillar 
crypts.  He  has  seen  all  the  transitional  forms  to  leucocytes. 
In  this  belief  he  is  apparently  alone.  The  crypts  are  lined 
with  a  stratified  epithelium  which  is  not  of  mesoblastic  origin. 
To  agree  with  Wood  is  to  overthrow  all  our  views  in  relation 
to  the  mesoblastic  origin  of  the  leucocytes. 

That  the  tonsil  is  a  secreting  organ  many  sought  to  prove. 
Some  thought  that  it  held  a  digestive  ferment  which  converted 
starch  to  sugar.  No  secretion  of  such  a  nature  has  been  ob- 
tained. Others  thought  that  the  tonsil  secreted  a  mucus  which 
facilitates  deglutition  by  moistening  the  bolus  of  food.  Like- 
wise, this  has  never  been  demonstrated.  Finally,  an  internal 
secretion  such  as  the  thyroid  and  adrenals  have,  has  been  sought 
for  in  the  tonsils.  Alasini  injected  tonsillar  extracts  into  ani- 
mals, and  thought  he  obtained  a  rise  of  blood  pressure  such  as 
is  seen  with  adrenal  extracts.  Scheier,  in  covering  the  same 
ground,  got  a  notable  fall  in  blood  pressure.  Pugnat,  repeating 
these  experiments,  got  neither  rise  nor  fall  in  blood  pressure. 
•  It  is  evident,  therefore,  that  with  the  three  possible  conclusions 
obtained  by  three  different  men,  that  at  least  two  of  them  prob- 
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ably  had  some  error  in  technic  that  led  them  to  the  wrong  re- 
sult. 

The  late  Dr.  Nelson  of  the  Harvard  Medical  School  and 
myself  undertook  to  make  tonsillar  extracts,  for  this  purpose. 
We  divided  the  work  into  two  parts.  First,  we  made  extracts 
of  the  extracellular  substances ;  second,  we  made  extract?  of 
the  intracellular  substances.  The  extracellular  extract  was 
made  by  chopping  up  the  tonsils  finely,  and  rubbing  them  up 
with  sand  mixed  with  .8  per  cent  normal  saline  in  a  mortar. 
This  was  allowed  to  stand  for  a  few  hours  and  then  filtered. 
The  filtrate  was  then  injected  into  the  jugular  vein  of  a  prop- 
erly anesthetized  rabbit,  so  placed  that  the  recording  apparatus 
for  blood  pressure  and  respiration  would  register  the  changes. 
The  extract  was  injected  in  varying  doses  and  at  varying  inter- 
vals, but  no  change  of  any  sort  was  noted.  By  way  of  control, 
a  small  portion  of  the  filtrate  was  treated  with  alcohol  and  a 
precipitate  obtained,  showing  the  probable  presence  of  an  al- 
buminous substance,  and  that  the  filtrate  was  not  absolutely 
inert.  Further,  as  another  control  a  1-10,000  solution  of  adren- 
alin was  injected  into  the  rabbit  in  ver\-  small  amount.  This 
showed  a  tremendous  rise  in  blood  pressure.  This  showed 
quite  definitely  that  the  failure  to  get  an  effect  upon  the  blood 
pressure  with  the  extracellular  extract  was  not  due  to  the 
inertness  of  this  extract,  or  to  any  difficulty  with  this  particular 
animal,  but  rather  because  an  aqueous  or  normal  saline  extract 
of  the  tonsil  does  not  contain  any  blood  pressure  altering 
substances.  The  extract  for  intracellular  substances  was  made 
by  similarly  cutting  up  the  tonsillar  tissue  very  finely ;  but  this 
time,  instead  of  the  saline  solution,  a  solution  of  cupric  chlorid 
was  used  to  dissolve  away  the  cellular  envelope.  This  was  al- 
lowed to  stand  forty-eight  hours  and  then  filtered.  The  clear 
blue  filtrate  was  then  treated  with  H^S  gas  to  precipitate  the 
sulphid  and  thus  remove  the  copper  salts  from  possible  activity. 
The  colorless  filtrate  resulting  was  then  injected  into  a  rabbit, 
under  the  same  condition  as  before  stated  for  the  salt  solution 
extract.  The  result  was  likewise  negative.  The  same  controls 
were  used  as  with  the  salt  solution  extract,  with  the  same  re- 
sult. In  doing  this  work  we  found  how  easy  it  was  to  be  led 
astray  by  a  slight  error  in  technic.  For  instance,  the  first  ex- 
tract we  used  with  cupric  chlorid,  we  did  not  free  entirely  of 
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its  copper  content.  This  resulted  in  causing  a  marked  fall  of 
blood  pressure  in  the  first  part  of  the  curve,  which  no  longer 
occurred  when  the  rest  of  the  filtrate  was  freed  of  the  copper 
content  entirely.  It  would  seem  then  from  the  foregoing,  that 
no  internal  secretion  which  affects  blood  pressure  is  present. 
This  certainly  agrees  with  our  clinical  experience.  For,  with 
tonsillectomy  being  so  widely  practiced  in  America,  almost  to 
the  exclusion  of  any  other  method  among  some  very  active 
operators,  we  have  as  yet  not  been  able  to  discover  that  any 
necessary  secretion  has  been  lost ;  or,  at  least,  if  such  a  secre- 
tion has  been  removed,  other  organs  continue  to  supply  it  in 
sufficient  amount  for  the  individual,  so  that  no  loss  is  felt. 

We  come  now  to  the  theories  that  give  to  the  tonsils  a  pro- 
tective character  for  the  body,  in  contradistinction  to  those 
theories  which  have  for  their  basis  that  the  tonsil  is  a  portal 
of  entry  for  infection,  and  therefore  a  source  of  danger. 

Ashhurst  holds  that  the  tonsil  is  a  protective  organ,  but 
from  an  eliminative  point  of  view.  To  support  his  view,  he 
finds  it  significant  that  in  diphtheria,  scarlet  fever,  and  other 
exanthemata,  the  tonsils  are  affected  after  other  manifesta- 
tions of  the  disease  have  been  present  days  or  hours.  To 
further  support  his  view,  he  cites  the  case  of  a  physician  who 
pricked  his  finger  when  opening  a  postscarlatinal  abscess.  The 
next  day  he  attended  another  septic  case,  during  which  he 
noticed  that  that  finger  was  uncomfortable.  Following  that, 
his  finger  became  swollen,  and  his  arm  likewise,  with  a  result- 
ing lymphangitis.  Then  constitutional  symptoms  such  as  slight 
fever  and  malaise  intervened.  Two  days  after  that  the 
tonsil  of  the  same  side  became  inflamed,  and  later  the  tonsil 
of  the  opposite  side  also.  But  no  cultures  were  taken.  This 
he  considers  a  sort  of  elimination.  In  the  same  way  he  ex- 
plains the  obscure  relation  between  articular  rheumatism  and 
tonsillitis,  and  endocarditis.  The  position  does  not  seem 
tenable.  In  the  diphtherias  and  the  exanthems  it  has  been 
as  frequently  noted  that  the  tonsil  affection  precedes  the  other 
symptoms  as  it  follows  them.  Anyone  who  has  treated  many 
of  these  cases  has  had  for  a  few  days  or  hours,  no  more  than 
the  throat  affection  and  temperature  to  go  by  for  a  diagnosis. 
This  is  certainly  true  of  the  diphtherias.  In  measles,  the 
coryza  and  lacrimation  are  the  first  signs.     So  likewise   we 
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more  frequently  see  the  tonsillitis  anticipate  the  articular  signs 
in  rheumatism  than  follow  them.  Further,  the  case  of  the 
physician  cited  is  open  to  a  number  of  possible  interpretations, 
of  which  the  elimination  theory  is  the  least  likely  of  all  the 
solutions.  With  no  culture  taken  there  is  not  even  the  evi- 
dence definitely  that  the  same  organism  was  present  in  the 
arm  as  in  the  tonsils.  Is  it  not  more  likely  that  the  organisms 
already  present  in  the  tonsils  received  new  stimulation  for 
activity  with  the  lessened  general  body  resistance  of  the  pa- 
tient, when  an  active  septic  process  was  present  in  the  arm? 
Ashhurst  further  holds  that  the  tonsillar  hypertrophy  is  not 
simply  a  local  condition,  but  is  rather  evidence  of  a  diathetic 
taint  or  condition  of  malnutrition.  Removal  of  such  hyper- 
trophy would  be  a  benefit  to  the  general  health  by  removing 
a  mechanical  obstruction  to  respiration ;  and  secondly,  it  would 
improve  the  function  of  the  tonsil,  whose  crypts  and  recesses 
are,  in  the  process  of  hypertrophy,  made  deeper,  and  their 
normal  outflow  thereby  impeded.  The  accumulations  in  these 
recesses  are  a  source  of  danger  to  the  entire  organism.  It  is 
difficult  to  be  contented  with  the  supposition  that  tonsillar 
hypertrophy  is  evidence  of  a  diathetic  taint ;  for,  if  that  be 
true,  a  tremendously  large  proportion  of  the  children  of  Amer- 
ica and  Europe  have  that  taint.  Further,  we  see  it  as  fre- 
quently in  robust  and  well  nourished  children  as  in  poorly  de- 
veloped types.  It  would  seem  that  tonsillar  hypertrophy  might 
in  fact  be  an  evidence  of  beneficence,  if  we  believe  in  the  doc- 
trine of  the  "survival  of  the  fittest." 

It  has  been  a  much  mooted  question  whether  the  normal 
direction  of  the  lymph  flow  in  the  tonsil  is  inward  or  out- 
ward ;  and  on  the  answer  to  this  question  depends  the  pro- 
tective character  of  the  tonsil.  We  have  seen  that  the  Ash- 
hurst view  is  that  the  protection  is  by  a  sort  of  elimination 
outward. 

Stohr  discovered  that  through  the  epithelium  of  the  tonsil 
there  is  a  constant  stream  of  leucocytes  wandering  forth. 
The  leucocytes  swarm  about  like  patrols  or  watches,  and  fall 
upon  the  foreign  particles,  take  them  up  and  destroy  them 
by  phagocytosis.  Brieger,  however,  showed  that  it  was  not 
the  leucocytes  which  come  forth,  but  rather  the  lymphocytes, 
and  they  are  not  supposed  by  the  physiologists  to  be  phago- 


192  LOUIS  M.  FREEDMAN. 

cytic  in  character.  Further,  he  contends  that  the  lymphocytes 
do  not  of  themselves  actively  and  independently  change  their 
position,  but  are  passively  transported  from  the  tissue  of  the 
tonsils.  This  medium  of  transportation  can  be  nothing  other 
than  the  lymph  fluid  which  fills  the  interstices  even  through 
the  finest  structure.  This  is  not  really  emigration,  accord- 
ing to  him,  but  rather  a  streaming  through,  or  "Durchstrii- 
ming,"  as  he  calls  it.  The  protective  quality  is  due,  first,  to 
the  mechanical  outflow  of  the  lymph,  which  thereby  hinders 
the  entrance  of  foreign  substances ;  and  secondly,  to  the 
bactericidal  effect  of  the  lymph  fluid,  which  is  identical  with 
the  blood  serum ;  thirdly,  it  is  due  to  bactericidal  substances 
set  free  in  the  decomposition  of  the  lymphocytes  after  their 
exit  from  the  tonsil.  Stohr  does  not  agree  with  this.  He 
says  that  the  lymphocytes  wander  out  through  the  epithelium, 
and  the  places  where  they  come  through  may  serve  as  en- 
trance points  for  bacteria  and  foreign  substances,  and  thus 
are  a  source  of  infection  in  the  form  of  "physiologic  wounds 
or  spaces."  From  the  Brieger  viewpoint,  the  lymph  fills  out 
these  spaces  so  that  they  are  not  a  source  of  infection.  It  is 
to  be  admitted  that  the  crypts  are  a  great  source  for  infection ; 
for  they  are  filled  with  collections  of  bacteria,  detritus,  and 
w^hatever  foreign  substances  might  enter  from  the  throat.  It 
is,  however,  difficult  to  believe  with  Stohr,  that  any  tissue  of 
the  body  is  formed  primarily  to  be  a  source  for  infection. 

Goodale  experimented  with  the  absorptive  power  of  the 
tonsil  for  foreign  particles.  He  injected  into  the  crypts  of 
hypertrophied  tonsils,  under  moderate  pressure,  a  watery  solu- 
tion of  carmin  in  fine  suspension,  by  means  of  a  dull  pointed 
cannula  attached  to  a  hypodermic  syringe.  The  tonsils  were 
removed  at  varying  intervals  following  the  injection.  The 
first  ones  were  removed  twenty  minutes  after  the  injection, 
the  next  forty-five  minutes  after  injection,  the  third  an  hour, 
etc.,  and  the  last  ten  days  after  the  injection.  The  tonsils 
were  imibedded  and  serial  sections  cut.  The  sections  showed 
the  carmin  in  the  crypts,  from  which  fine  lines  radiated  up  to 
the  epithelium.  Where  the  structure  of  the  epithelium  was 
loose,  the  particles  entered  deeper  into  the  cellular  layers. 
Some  of  the  particles  were  close  to  the  leucocytes,  others  were 
within  the  leucocytes.     How  deeply  the  carmin  entered  into 
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the  tissue,  depended  upon  how  long  after  the  injection  the 
tonsil  was  excised,  and  the  looseness  of  the  epithelial  layers. 
In  no  case  were  the  particles  found  within  the  follicles.  In 
the  case  where  the  carmin  had  been  injected  ten  days  before, 
there  was  very  little  carmin  in  the  crypts ;  but  most  of  the 
carmin  was  in  the  deeper  interfollicular  tissue,  radiating  in  the 
direction  of  the  deeper  connective  tissue  layers.  Each  case 
showed  bacteria  in  the  crypts,  but  none  in  the  tonsillar  structure. 
In  one  case  a  solution  of  carmin  in  which  a  characteristic 
bacillus  had  developed  was  injected.  Two  days  later  the  ton- 
sil was  removed  and  examined.  The  bacillus  w-as  found  in 
great  numbers  in  the  crypts,  free  and  in  neutrophils ;  yet  none 
were  found  in  the  tonsillar  tissue,  although  in  the  interfollicu- 
lar spaces  much  carmin  was  found.  Further,  four  cases  of 
acute  follicular  tonsillitis  were  examined  histologically  for 
bacteria.  Though  many  bacteria  were  found  in  the  crypts 
and  mucous  membrane  surface,  none  were  found  in  the  tonsil- 
lar tissue.  Brieger  objected  to  these  results,  on  the  ground 
that  possibly  undue  pressure  had  been  used  in  forcing  the 
fluid  into  the  crypts,  so  that  it  was  not  absorption  but  pressure 
that  brought  the  carmin  into  the  tonsillar  tissue.  But  in  this 
he  was  wrong ;  for  the  first  tonsil,  removed  after  twenty  min- 
utes, showed  only  the  presence  of  carmin  in  the  crypts,  not 
the  tonsillar  tissue.  Further,  had  pressure  been  the  actual 
means  of  introduction  into  the  tonsillar  tissue,  then  the  bac- 
teria would  also  have  been  unavoidably  forced  along  with  the 
coloring  matter.  These  experiments,  therefore,  show  that  the 
tonsils  absorb  foreign  particles,  but  not  bacteria ;  and  that 
inflammations  in  tonsils  are  primarily  set  up,  not  by  the  bac- 
teria, but  rather  by  their  toxins. 

Schoeneman  considers  the  tonsil  a  lymph  gland,  like  the 
rest  in  the  body,  only  it  is  submucous  in  position  and  has  for 
its  main  function  the  drainage  of  the  nasal  mucous  mem- 
brane. This  he  proves  by  painting  the  nasal  mucous  mem- 
brane of  one  side  with  coloring  matter,  which  he  later  finds 
in  the  tonsil  of  that  side.  He  likewise  explains  the  tonsilHtis 
which  follows  the  socalled  head  colds ;  and  so  also  the  ton- 
sillitis wfiich  follows  operative  measures  on  the  nose.  Tonsil- 
lar hypertrophy  is  to  him  comparable  to  simple  chronic  lymph- 
adenitis. 
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Further,  on  the  absorbent  power  of  the  tonsil,  George 
Wright  of  Boston  has  shown  a  definite  relationship  to  the 
teeth.  He  shows  that  the  enlargement  of  the  tonsils  without 
necessary  inflammation  may  occur,  and  usually  does,  at  the 
correspondingly  same  periods  as  the  four  periods  of  molar 
dentition :  at  two  years,  six  years,  twelve  years,  and  at  seven- 
teen years.  Prophylactic  treatment  of  the  teeth  at  these 
periods  will  cause  reduction  of  the  tonsillar  enlargement.  In 
the  development  of  the  teeth  at  these  periods,  a  dental  sac, 
analogous  to  the  placenta,  is  formed  to  carry  all  the  materials 
necessary  for  the  production  of  the  enamel  and  dentine  and 
their  nutrition.  "The  final  disposition  of  what  remains  of  this 
organ  after  the  teeth  have  erupted,  together  with  the  bone 
and  connective  tissue  surrounding,  also  the  roots  of  the  tem- 
porary teeth  are  involved  in  lymphatic  absorption.  With  the 
upbuilding  of  forty-eight  teeth  and  the  changes  occurring  in 
the  jaws,  there  is  likewise  much  waste  tissue  for  disposal." 
Wright  believes  that  the  tonsils  together  with  the  lymph 
glands  take  care  of  these  waste  substances.  So  likewise,  with 
decayed  teeth,  the  tonsils  are  enlarged  to  absorb  the  waste 
and  septic  material.  If  the  teeth  are  cleaned  up,  thus  leaving 
less  for  the  tonsil  to  absorb,  the  tonsillar  enlargement  does  not 
occur  or  subsides. 

Jonathan  Wright  finds,  from  an  evolutionary  point  of  view, 
something  significant  in  the  enlargement  of  the  tonsils  in  civ- 
ilized children  in  response  to  changes  of  temperature  from 
the  overheated  house  to  the  excessive  cold  out  of  doors.  In 
the  system  there  is  a  call  made  upon  the  vasomotor  and  cellu- 
lar activities ;  in  the  response  to  this  we  get  an  ontogenetic 
and  phylogenetic  adaptation.  This  response  is  usually  a  con- 
gestion, and  often  an  inflammation,  resulting  in  the  hyper- 
trophy of  the  pharyngeal  lymphoid  tissue.  Enlarged  tonsils, 
as  has  already  been  previously  noted,  are  as  much  if  not  more 
often  present  in  robust  as  in  frail  children.  It  is  also  a  fact 
that  the  submerged  tonsil  is  more  the  tonsil  of  infection  than 
the  large  free  one.  The  relatively  greater  frequency  of  en- 
larged tonsils  among  the  children  of  civilized  man,  apart  from 
the  barbarous  races,  goes  hand  in  hand  with  their  greater  nat- 
ural immunity  against  many  infectious  processes.  It  is  a 
well-known  fact  that  the  American  Indian  has  not  been  prone 
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to  have  large  tonsils ;  and  yet,  the  ordinary  infectious  diseases 
of  childhood  have  a  more  serious  effect  upon  him. 

R.  H.  Good,  and  likev/ise  Sheedy,  think  that  the  tonsil  may 
in  early  life  act  so  as  to  immunize  the  system  against  many 
diseases,  the  crypts  acting  like  culture  tubes  in  which  various 
toxins  are  elaborated  and  introduced  into  the  system  in  quan- 
tities sufficient  for  immunization.  He  carries  it  still  further, 
by  calling  attention  to  the  fact  that  children  are  more  likely 
to  have  certain  contagious  diseases  that  adults  rarely  get — 
due  to  the  immunity  established  thus  in  childhood.  Because 
of  the  location  of  the  tonsils,  bacteria  entering  the  oronasal 
cavity  are  directed  toward  the  tonsillar  crypts.  The  crypts 
are  simply  culture  tubes  or  receptacles  in  which  bacteria  of 
every  variety  may  be  cultivated — the  mucus  derived  from 
the  glands  outside  of  the  tonsillar  structure,  acting  as  a  cul- 
ture medium.  The  bacteria  multiply  in  the  crypts,  give  off 
products  (vaccines)  which  are  taken  into  the  tonsil  by  the 
lymph  currents  and  thence  into  the  entire  system.  When 
these  products  come  in  contact  with  the  fixed  tissue  cells,  anti- 
bodies, agglutinin?,  opsonins  and  so  forth  are  produced.  Thus 
are  the  leucocytes  prepared  to  exert  their  phagocytic  action. 
This  process  of  leaving  the  bacteria  in  the  crypts  long  enough 
to  establish  an  immunity  and  then  be  carried  off  by  the  phago- 
cytes produces  a  socalled  tonsillar  equilibrium. 

With  so  many  possible  theories,  a  number  of  which  bear 
the  stamp  of  having  at  least  a  kernel  of  truth  and  plausibility, 
it  is  very  difficult  to  properly  come  to  any  definite  conclusion 
in  regard  to  the  functional  properties  of  the  tonsils.  Yet 
some  facts  stand  out  quite  definitely.  It  is  evident  that  the 
tonsil  is  a  lymphoid  structure  such  as  any  lymph  gland ;  it  is 
connected  with  the  lymph  glands  and  channels,  and  has  the 
advantage  or  disadvantage  of  being  superficially  placed.  But 
it  is  apparent  that  its  period  of  activity  is  only  for  the  early 
years  of  life.  It  is  very  likely  that  the  tonsils  play  some  part 
in  blood  building,  but  that  is  not  very  important  for  the  sys- 
tem, because  it  is  not  the  only  organ  for  this  purpose,  and 
also  because  it  is  apparently  not  the  important  part  of  its 
work.  It  is  reasonable  to  believe,  because  of  the  leucocytes 
present  and  their  noted  phagocytic  character,  that  they  are 
protective  during  their  period  of  normal  activity.     The  ex- 
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periments  of  Goodale  showed  quite  conclusively  that  this  pro- 
tective character  against  bacteria  was  quite  definite.  It  seems 
fair  to  call  the  tonsils,  as  many  have,  "the  sentinels  of  the 
body."  When  an  infection  enters  through  the  tonsils,  there 
is  great  likelihood  that  the  tonsil  attempts  to  overcome  the 
invaders,  and  failing  in  the  attempt,  the  next  lymph  glands 
in  order  of  defense — the  submaxillary — take  up  the  battle ; 
and  if  any  of  the  invaders  sift  through  further,  the  cervical 
lymph  glands  become  the  defenders.  Yet  it  must  be  noted 
that  in  the  usual  tonsil  infection  it  is  not  the  bacteria  but  their 
toxins  which  have  apparently  set  up  the  inflammation.  Wheth- 
er a  process  of  immunization  actually  takes  place,  of  course, 
is  not  definitely  proven,  but  there  is  certainly  much  in  favor 
of  such  a  theory.  However,  if  the  tonsil  is  so  diseased  that 
its  ability  to  cope  with  an  infection  is  so  far  reduced  that  on 
very  slight  provocation  it  becomes  inflamed,  and  too  frequently 
in  the  battle  between  it  and  the  invading  bacteria  it  becomes 
the  loser,  so  that  constitutional  symptoms  intervene,  it  is  then 
fair  to  presume  that  no  longer  is  it  a  sentinel,  but  rather  an 
obstacle  to  defense,  and  may  then  actually  serve  as  a  portal  of 
entry  for  disease. 

The  tonsil  is  so  often  spoken  of  as  a  portal  of  entry  for  dis- 
ease that  many  have  come  to  the  conclusion  that  this  is  its 
function.  That,  on  the  surface,  is  not  rational.  It  is  hard 
to  believe  that  the  particular  function  of  any  organ  or  tissue 
of  the  body  should  essentially  be  injurious.  It  is,  however, 
reasonable  to  believe  that  through  disease  any  organ  may  be 
perverted  in  its  function  and  thus  serve  as  a  source  of  danger 
to  the  entire  system.  Lexer  painted  virulent  cultures  of 
staphylococcus,  pneumococcus  and  streptococcus  on  the  ton- 
sils, and  set  vip  an  inflammation  in  the  tonsil  and  resultant 
constitutional  symptoms ;  he  did  the  same  on  the  mucous  mem- 
brane of  the  throat,  with  a  resultant  inflammation  and  consti- 
tutional symptoms.  This  makes  it  quite  evident  that  the  ton- 
sils per  se  are  not  simply  portals  of  infection  ;  for,  given  the 
same  conditions,  the  pharyngeal  mucous  membrane  will  also 
be  a  mode  of  entrance  for  infection.  Menger  demonstrated 
in  cases  of  acute  articular  rheumatism  following  tonsillitis, 
bacteria  under  the  epithelium  of  the  tonsil  mucous  membrane ; 
but  he  found  them  likewise  in  the  mucous  membrane  of  the 
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neight)oring  tissues,  and  in  these  tissues  they  were  deeper 
and  much  further  advanced  from  the  surface  to  the  capil- 
laries. 

The  tonsil  is  supposed  by  many  to  be  quite  frequently  the 
mode  of  entrance  for  many  diseases,  notable  among  them 
tuberculosis.  Dieulafoy  took  the  tonsils  and  adenoids  of 
ninety-six  individuals,  cut  out  the  centers  of  these  tonsils  and 
adenoids,  and  put  them  under  the  skin  of  guinea  pigs.  He 
claims  to  have  obtained  as  a  result  of  the  tonsils,  tubercular 
infection  in  12  per  cent  of  the  animals ;  and  as  a  result  of  the 
adenoids,  tubercular  infection  in  20  per  cent  of  the  animals. 
A  number  of  men  have  repeated  these  experiments  and  have 
failed  to  obtain  any  striking  results,  except  from  a  negative 
point  of  view.  A  year  ago  the  writer  repeated  these  experi- 
ments. Tonsils  and  adenoids  were  selected  from  fifty  children 
— some  of  whom  wxre  tubercular  and  others  of  whom  had  a 
tubercular  family  history ;  these  tonsils  and  adenoids  were 
put  under  the  skin  of  guinea  pigs,  as  was  done  in  Dieulafoy's 
cases.  Of  these,  six  died  of  streptococcus  infection  within  a 
week,  three  died  of  pneumonia,  only  one  showed  any  tubercu- 
lar lesion,  and  the  rest  were  prospering  very  notably  when 
last  seen,  at  the  end  of  three  months.  • 

It  would  seem  from  the  foregoing  that  the  tonsil  under 
ordinary  conditions  is  not  a  portal  of  infection  any  more  than 
any  other  tissue  of  the  body,  but  rather  a  part  of  the  protect- 
ive mechanism  of  the  system.  It  is  also  true,  however,  that 
when  in  a  diseased  condition,  like  any  other  diseased  tissue 
of  the  body,  it  may  become  a  mode  of  entrance  for  infection. 
This,  however,  is  dependent  upon  other  factors  also. 
These  factors  are,  first,  the  particular  resistance  of  the  indi- 
vidual ;  and  second,  upon  the  degree  of  virulence  and  patho- 
genicity of  the  bacteria  concerned  in  each  infection.  Fur- 
ther, the  tonsil,  from  its  strategic  position  in  the  throat,  is  in 
the  pathway  of  infection  coming  from  many  sources,  and  is 
perhaps  in  that  way  more  open  to  infection  than  most  of  the 
body  tissues. 

In  conclusion,  it  is  fair  to  assume  that  the  tonsil  has  a  func- 
tion, but  probably  only  in  the  early  years  of  life ;  it  is  also 
fair  to  assume  that  there  is  other  tissue  in  the  body,  as  for 
instance  the  lymph  glands,  which   have   the  same  function; 
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this  function  is  mainly  protective,  however  it  may  be  ex- 
plained. Removal  of  the  tonsil,  therefore,  does  not  remove 
from  the  body  any  organ  or  tissue  absolutely  necessary  to  the 
system,  but,  if  not  diseased,  its  removal  has  left  the  individual 
with  one  defense  less. . 
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Tonsil  Extracts. 

Salt  solution  extract  injected. 
Note  the  absence  of  change  in 
curve. 


Adrenal  Extract. 

Xote  great  rise  in  curve  caused  by  injec- 
tion of  adrenalin  solution  1/10,000  in  very 
small  amount. 


Copper  Chlorid  Extract. 

Xote  lack  of  change  in  curve 
from  normal  after  injection  of  ton- 
sillar extract  made  by  treatment 
of  tissue  with  copper  chlorid,  and 
then  removing  the  copper. 


Extract  Not  Copper-free. 

Xote  the  fall  in  blood  pressure  caused  by 
the  presence  of  copper  in  the  extract. 
When  same  solution  is  made  free  of  copper 
the  curve  remains  normal. 
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SUBMUCOUS  RESECTION  OF  THE  NASAL  SEPTUM 
IN  THE  SEMIRECUMBENT  POSITION. 

By  Wiluam  R.  Butt,  M.  D., 

Philadelphia. 

To  secure  reasonably  uniform  success  in  all  types  of  septal 
deflections  by  submucous  resection,  the  following  are  essen- 
tials : 

First — A  knowledge  of  the  anatomy  of  the  sept^im — par- 
ticularly that  gained  from  studying  it  in  relation  to  its  embry- 
ologic  development.     (See  a  previous  paper.)* 

Second — An  operating  position  and  anesthesia  which  secure 
comfort  to  the  patient  and  at  the  same  time  ease  of  manipula- 
tion to  the  operator ;  and  in  operating  under  cocain  anesthesia, 
endeavoring  to  eliminate  the  personal  equation  of  the  patient 
as  far  as  possible. 

Third — Detailed  methods  of  technic  to  overcome   the  me- ' 
chanical  difficulties. 

The  semirecumbent  position,  in  my  opinion,  is  ideal  for 
nasal  and  oral  operations  done  under  local  anesthetics.  The 
position  comprehends  the  patient  lying  on  a  table  with  the  back 
raised  at  an  angle  of  45  degrees,  and  with  the  headpiece  of 
the  table  made  adjustable  to  a  position  comfortable  alike  to 
the  patient  and  the  operator.  An  electric  bulb  on  an  adjust- 
able bracket  or  placed  in  a  proper  position  on  the  wall,  and 
an  ordinary  head  mirror  as  a  source  of  light,  have  proven 
most  satisfactory,  though  a  Freeman  or  Kirstein  light  have 
some  advantages. 

The  toxic  systemic  eflFects  of  cocain  and  adrenalin  with 
the  patient  in  this  position  are  incomparably  less  than 
those  produced  by  these  drugs  on  a  patient  in  a  sitting 
position.     Since    using    this    position,  and    the    method    of 

*"Some  Considerations  in  Reference  .to  the  Nasal  Septum."    The 
Laryngoscope,  December,  1912. 
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anesthesia  to  be  described,  during  the  year  past,  the  opera- 
tion has  not  been  interrupted  by  the  patient  in  any  case 
and  there  has  been  practically  no  complaint  of  pain  or  discom- 
fort. The  patient's  head  rests  in  a  steady  position  against  the 
table;  he  is  at  rest  and  comfortable  and  there  is  no  necessity 
for  hurry.  The  patient  does  not  complain  of  stiff  neck  or 
grow  weary,  as  he  does  from  the  strained  positions  made 
necessary  in  doing  the  operation  in  the  sitting  position.  The 
headpiece  of  the  table  is  raised  to  a  position  in  which  the 
operator,  while  standing,  can  work  comfortably  without  stoop- 
ing. If  an  assistant  is  employed,  he  can  work  at  the  opposite 
side  of  the  table  without  interfering  with  the  operator.  The 
patient's  head  is  kept  rather  to  the  side  of  the  table  from  which 
the  operator  works.  I  now  have  an  Allison  table  which  p°  ■ 
mits  this  position  for  use  in  the  office,  and  with  the  arrange- 
ments shown  in  the  illustration  the  operation  can  be  done  with- 
out assistance.  Two  days'  stay  in  the  hospital,  however,  is 
much  preferable  when  feasible. 

The  following  method  of  local  anesthesia  has  been  highly 
satisfactory :  First,  both  entire  nasal  fossae  are  wiped  over 
roughly  once  or  twice  with  cotton  wound  applicators  dipped  in 
ten  per  cent  cocain  to  produce  general  superficial  insensibility 
throughout  to  further  manipulation.  In  a  few  minutes,  cotton 
tipped  applicators  dipped  in  full  strength  adrenalin  are  dipped, 
after  the  excessive  moisture  has  been  removed,  in  powdered 
cocain.  This  socalled  "cocain-adrenalin  mud''  of  Freer  is 
massaged  thoroughly  into  the  entire  septum  on  both  sides.  Two 
or  three  applicatorsful  suffice.  Then  one  per  cent  cocain  in 
1-10,000  adrenalin  (which  is  made  up  roughly  as  desired  by 
adding  three  drops  of  adrenalin  to  thirty  drops  of  one  per  cent 
cocain  solution)  is  injected  hypodermically  along  the  line 
where  the  incision  is  to  be  made  and  along  the  nasal  floor.  This 
last  hypodermic  injection  secures  anesthesia  along  the  base 
of  the  ridge,  which  is  usually  a  painful  spot,  and  also  in  the 
skin  margins,  which  are  not  easily  reached  by  cocain  which  is 
rubbed  in. 

These  three  procedures  usually  secure  entire  anesthesia  and 
blanching  of  the  entire  septum,  so  that  no  further  applications 
are  needed.  However,  after  the  first  incision  is  made,  if  there 
is  bleeding,  full  strength  adrenalin  solution  is  rubbed  in  the 
cut ;  but  I  believe  that  the  success  of  the  operation  depends 
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considerably  upon  securing  satisfactory  anesthesia  and  ische- 
mia at  the  outset  before  making  the  primary  incision.  This 
requires  about  fifteen  minutes. 

Since  hearing  of  the  death  of  a  patient  instantly  follow- 
ing the  hypodermic  injection  of  ten  minims  of  1-1000  adrena- 
lin into  the  nasal  septum,  reported  by  Dr.  Freudenthal,  I  have 
never  used  adrenalin  solution  full  strength  hypodermically.  I 
have  myself  observed  severe  symptoms  of  shock  following  the 
hypodermic  administration  of  full  strength  adrenalin  into  the 
septum — despite  the  fact  that  this  drug  is  recommended  for 
combating  shock. 

The  following  details  of  technic  are  those  which  I  have 
adopted  from  various  sources :  I  make  the  incision  described 
by  Yankauer — usually  on  the  side  of  the  septum,  which  is 
convex  anteriorly.  An  incision  in  the  patient's  left  nostril 
has  the  advantage  that  the  right  hand  is  more  easily  used  for 
the  operating  instrument,  while  a  finger  of  the  left  hand  can 
be  inserted  in  the  opposite  nostril  or  used  in  holding  the  specu- 
lum, etc.  If  the  deflection  is  ver\'  much  to  the  right,  however, 
the  incision  is  made  on  that  side,  and  in  this  case  by  bringing 
the  left  hand  over  the  patient's  face  (while  standing  on  the 
patient *s  right)  the  right  hand  is  still  free  to  do  the  actual 
dissecting,  and  a  finger  of  the  left  hand  may  be  inserted  in 
the  patient's  left  nostril. 

The  incision  begins  at  the  highest  part  of  the  septum  in 
front  of  the  deflection,  and  is  carried  down  to  the  floor  of  the 
nose  and  partly  across  the  nasal  floor,  practically  into  the  skin 
of  the  vestibule.  This  incision  also  seems  to  me  ideal.  If 
each  nasal  fossa  be  represented  as  a  right  angled  triangle, 
with  the  septum  as  the  upright  limb,  then  by  this  incision  we 
lift  the  mucoperiosteal  flap  away  from  the  vertical  and  hori- 
zontal limbs,  allowing  the  loose  flap  to  be  pushed  against  the 
outer  nasal  wall  (which  represents  the  hypothenuse  of  the 
triangle).  This  gives  a  complete  exposure  of  the  septum  and 
room  for  instruments  without  any  stretching  of  the  flap,  as  is 
necessarj'  in  a  simple  buttonhole  incision.  After  the  opera- 
tion there  is  no  retraction  of  this  kind  of  a  flap.  The  cut 
of  the  primary  incision  must  be  deep  enough  to  go  through 
the  periosteum  and  perichondrium,  but  not  necessarily  at 
one  stroke — the  line  of  the  incision  may  be  gone  over  a  second 
or  third  time,  to  make  sure  that  it  is  down  to  the  cartilage 
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and  bone.  A  very  helpful  procedure  in  ascertaining  whether 
the  perichondrium  has  been  cut  through  is  to  take  the  side  of 
the  point  of  the  knife  and  scrape  it  along  the  line  of  incision 
until  the  cut  edge  of  the  perichondrium  is  seen.  Then  the 
cartilage  is  separated  from  the  mucoperichondrium  as  far 
down  as  the  vomer  ridge,  beyond  which  dull  dissection  cannot 
be  carried,  because  the  periosteum  of  the  vomer  here  crosses 
from  one  side  of  the  septum  to  the  other.  Freer's  round  knife 
and  a  sharp  pointed  spoon  curette  are  useful  in  carrying  the 
primary  incision  completely  down  to  the  bone  along  the  lower 
part  of  the  septum  and  into  the  nasal  vestibule.  Beginning 
now  again  in  the  primary  incision  near  the  nasal  floor  beneath 
the  ridge,  taking  advantage  of  the  fact  that  the  periosteum 
is  easily  separated  here,  the  thin  dull  Freer  dissector  is  inserted 
uuder  the  periosteum  here  at  the  floor  and  worked  up  towards 
the  top  of  the  vomer  ridge. 

Now  we  have  the  entire  flap  lifted  up  from  the  convex  side 
of  the  septum  except  at  the  single  line  along  the  vomer  ridge, 
where  it  can  be  seen  as  a  longitudinal  band  passing  over  the 
crest  of  the  ridge.  This  is  easily  cut  by  a  sharp  dissector 
from  below,  often  also  assisted  by  scraping  with  a  sharp  spoon 
curette  from  above,  with  the  cutting  edge  turned  in  toward 
the  bone. 

In  getting  through  to  the  other  side  of  the  septum  a  little 
furrow  is  first  scraped  with  the  curette  or  point  of  the  knife 
used  sideways,  a  little  deeper  in  the  nose  than  the  incision 
through  the  mucous  membrane.  Into  this  furrow  the  semi- 
convex  end  of  a  small  (Potts')  dissector  is  inserted  with  the 
convex  side  turned  toward  the  opposite  nostril,  using  a  finger 
in  the  opposite  nostril  as  a  guide.  With  this  technic  of  incis- 
ing the  cartilage  a  perforation  is  seldom  made  at  this  point. 
The  cartilage  is  freed  on  the  opposite  side  down  to  the  vomer 
ridge,  and  the  necessary  cartilage  is  removed  by  swivel  knife 
and  flat  forceps.  The  adherent  point  on  this  side  along  the 
crest  of  the  ri4ge  is  freed  by  cutting  with  the  sharp  dissector 
from  above  and  scraping  with  a  sharp  spoon  curette  turned 
in  toward  the  bone,  as  described  for  the  other  side,  and  the 
periosteum  is  separated  down  to  the  nasal  floor.  Both  flaps 
are  now  entirely  free,  and  the  cartilaginous  septum  removed. 
The  bony  ridge  is  cut  along  the  floor  with  the  Hurd  forceps 
(which  avoids  rough  fracturing)  and  the  bone  bitten  out  with 
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small  forceps — the  extreme  anterior  part  being  bitten  out  by 
holding  the  forceps  perpendicular  to  the  nasal  floor;  and 
sc»netimes  by  hooking  the  beaked  end  of  the  mastoid  spoon 
curette  around  it  and  fracturing  it  forward. 

The  necessary  portion  of  the  perpendicular  plate  of  the  eth- 
moid is  removed  by  fracturing  it  off  with  small  strong  double 
curette  beaked  forceps,  an  attempt  being  made  to  have  the 
lines  of  fracture  such  that  they  will  not  be  carried  up  into 
the  cribriform  plate.  A  bone  cutting  forceps  is  probably  safer 
for  removing  the  perpendicular  plate,  but  those  forceps  on  the 
market  are  too  large  and  clumsy.  That  it  is  possible  to  open 
into  the  cribriform  plate  by  the  ordinary  septum  forceps  used 
carelessly.  I  have  demonstrated  to  myself  on  the  cadaver. 
The  suggestion  has  been  made  that  opening  the  cribriform 
plate,  though  undesirable,  is  probably  little  more  dangerous 
than  exposing  the  dura  in  a  mastoid  operation,  which  is  seldom 
followed  by  serious  consequences. 

I  have  used  both  cotton  splints  and  gauze  packing,  and  have 
had  hematomata  of  the  septum  following  both.  These  I  be- 
lieve were  due  to  the  fact  that  the  packing  was  too  tightly 
placed  over  the  lower  and  anterior  parts  of  the  septum  and 
over  the  mucous  membrane  incision,  preventing  escape  of 
what  blood  might  exude  between  the  flaps  after  the  operation. 
The  ultimate  results  of  these  hematomata  when  opened  and 
drained  were  practically  as  good  in  a  couple  of  weeks  as 
though  none  had  occurred.  However,  in  the  first  two  cases 
of  this  kind  encountered,  these  blood  clots  were  not  cleaned 
out,  and  when  the  patients  passed  from  observation  the  hema- 
tomata had  apparently  organized  and  the  nasal  fossae  were 
more  obstructed  than  before  operated  on. 

At  present  I  use  the  cotton  splints,  packing  both  sides  and 
placing  them  rather  high,  not  bringing  them  farther  anterior 
in  the  nose  than  the  line  of  the  primary  incision  in  the  mucous 
membrane.  The  packing  is  removed  in  from  eighteen  to 
twenty-four  hours. 

In  two  cases  in  young  persons,  where  a  general  anesthetic 
was  thought  necessan.-,  they  were  etherized  lightly,  then  the 
septum  was  prepared  as  for  local  anesthesia,  only  sufficient 
ether  being  given  to  keep  the  patient  asleep,  depending  upon 
the  local  anesthesia  to  abolish  sensation.  If  it  were  safe 
to   use  adrenalin  hypodermically   in   unlimited   quantity,  the 
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operation  would  be  much  easier  under  general  anesthetics.  In 
one  of  these  two  cases  under  ether  the  bleeding  was  well  con- 
trolled and  the  operation  easily  done — in  the  other  there  was 
considerable  bleeding,  and  the  work  had  to  be  done  largely 
by  the  sense  of  touch,  which  resulted  in  the  loss  of  consid- 
erable mucous  membrane  on  one  side,  but  the  septal  deformity 
was  satisfactorily  corrected,  and  there  was  no  perforation.  In 
this  case  the  pharyngeal  tonsil  was  also  removed  before  put- 
ting in  the  nasal  packing.  In  another  case,  after  the  sub- 
mucous resection  was  done  under  cocain  anesthesia,  ether 
anesthesia  was  used  to  remove  the  adenoid  mass. 

In  operating  under  general  anesthesia,  the  semirecumbent 
position  has  the  disadvantage  that  mucus  and  blood,  and  also 
the  tongue,  tend  to  fall  backward  and  obstruct  the  breathing. 
These  tendencies  can  be  overcome  by  inserting  a  postnasal 
tampon  and  keeping  the  tongue  held  forward  with  tongue 
forceps. 

In  conclusion,  I  express  indebtedness  to  Dr.  Wood,  Dr. 
Babbitt  and  Dr.  Butler  for  hospital  opportunities  for  doing 
part  of  this  work. 
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TREATMENT    OF    DEAFNESS    BY  ' REEDLXATING 
THE  HEARING. 

By  Dr.  Maurice, 

Paris. 

Three  elements  come  into  play  in  the  mechanism  of  audition 
— the  muscles,  the  nerves,  the  organs  of  transmission.  If  one 
of  these  elements  is  damaged,  the  hearing  is  affected. 

The  treatment  is  determined  by  these  conditions.  Until 
recently  we  have  been  very  much  occupied  with  the  tympanic 
organs,  the  organs  of  transmission,  the  tympanum  and  ossicles, 
but  too  little  with  the  labyrinth  and  the  organ  of  Corti : 

Let  it  be  understood  that  I  am  not  discussing  absolute  deaf- 
ness, but  the  generality  of  cases,  which  includes  all  those  per-  ' 
sons  attacked  with  hardness  of  hearing,  more  or  lass  accent- 
uated, even  quite  advanced,  but  not  complete  deafness.  So, 
we  do  not  treat  deafness,  but  impaired  hearing.  To  reawaken 
a  sense  something  must  remain ;  we  do  not  create,  we  invig- 
orate. 

I  will  not  speak  of  the  well  known  methods  of  retarding  or 
lessening  deafness,  such  as  general  treatment  of  the  causal 
diathesis,  nasal  treatment,  catheterization  of  the  tube,  bougie- 
ing,  mobilization  of  the  tympanum  and  ossicles,  etc.  I  have 
been  looking  for  a  method  of  '  perfecting  the  results  thus 
attained. 

I  have  been  preceded  in  this  line  by  Urbantschitsch,  Rous- 
selot,  Natier.  Marage,  Surguet,  \'illot  and  others,  and  a  study, 
of  their  methods  has  helped  in  establishing  my  conclusions. 

The  sound  wave  is  the  normal  functional  excitant  of  the 
ear.  Its  vibrations  make  the  muscles  of  the  middle  ear  tense, 
the  hammer  and  stirrup  to  listen  or  to  protect  themselves. 
It  keeps  up  the  free  articulator^-  play  of  the  ossicles.    It  strikes 
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the  organ  of  Corti  and  excites  its  functioning.  The  essence 
of  the  problem  consists,  then,  in  regulating,  dosing,  and  ex- 
actly measuring  the  quantity  and  quality  of  sound  wave  neces- 
sary for  this  physiologic  stimulus. 

The  method  of  Dr.  Villot,  which  consists  in  exercises  with 
an  ear  trumpet,  is  worthy  of  interest.  It  would  be  the  method 
for  a  patient  who  has  time  to  wait  for  improvement ;  it  would 
not  be  a  rapid,  intensive  reeducation. 

To  obtain  the  maximum  of  intensive  reeducation,  which  I 
am  discussing,  we  must  have  an  apparatus  for  producing 
sound  waves  with  certain  desired  characters.  The  tonality 
should  vary  at  will  and  comprise  the  entire  zone  of  the  human 
voice. 

The  intensity  of  the  sound  should  be  modified  according  to 
the  sensitiveness  of  the  patient.  One  with  dysacusia  requires 
less  intense  sounds ;  another  will  stand  the  maximum. 

Regularity  of  emission  is  quite  important,  since  the  inten- 
sity having  been  determined,  we  then  have  only  to  vary  the 
tone. 

Facility  must  be  had  for  regulating  the  sounds  reaching 
the  ears,  each  independent  of  the  other. 

It  is  necessary  that  the  vibrations  produce  a  genuine  sound 
massage  of  the  organ,  such  as  gives  the  ear  a  sense  of  titilla- 
tion. 

The  principal  note  supercharged  with  numerous  harmonics 
should  give  much  resemblance  to  the  human  voice. 

We  could  hardly  ask  more  from  an  apparatus  for  reeducat- 
ing the  hearing,  unless  it  is  the  telephonic  transmission  of  the 
sounds  obtained.  In  fact,  the  vibrating  plate,  placed  close 
to  the  ear,  imprisons  between  itself  and  the  drum  a  cushion 
of  air  which  transmits  the  entire  vibration  to  that  organ. 

I  am  particularly  pleased  to  state  that  I  have  succeeded  in 
constructing  an  apparatus  which  fulfills  the  above  conditions. 
I  have  christened  it  the  "Kinesiphone,"  because  of  the  vibra- 
tory massage  eflfect  combined  with  the  emission  of  sounds. 

In  my  apparatus  the  sounds  are  due  to  interruptions  of  the 
current  in  an  electric  resistance  circuit  on  the  phone  wire, 
permitting  regulation  of  the  intensity.  Tonality  is  obtained 
by  an  elastic  vibrating  plate,  which  augments  the  number  of 
vibrations.  To  get  a  greater  variety  of  sounds  I  have  three 
plates,  corresponding  to  low,  medium,  and  high.     The  chords 
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are  due  to  the  phenomena  of  self-induction  which  take  place 
in  the  circuit. 

While  we  are  on  the  subject  of  sense  reeducation  I  want 
to  say  that  I  highly  esteem  Dr.  Gernet's  method,  which  con- 
sists in  giving  the  muscles  of  the  middle  ear  a  progressive 
stimulation,  a  functional  reeducation  which  is  of  the  greatest 
utility  for  the  end  which  we  seek.  I  advise  it  systematically 
for  all  the  patients  that  I  treat,  and  especially  for  those  who 
have  retardation  of  auditory  accommodation. 

The  best  way  of  demonstrating  the  worth  of  a  method  is 
to  show  cases.  From  the  large  number  which  I  have  I  will 
cite  the  principal  ones.  I  will  select  them  from  all  classes 
of  deafness,  for  I  affirm  and  will  prove  that  the  reeducation 
treatment  applies  to  all  forms;  sclerosis  of  the  tympanum 
(cases  II  and  III),  of  the  labyrinth  (cases  IV,  V  and  VI), 
primary  or  rhinogenic  sclerosis  (case  III),  dry  cicatricial 
otitis  with  atrophy  of  drum  and  ossicles  (case  I),  etc. 

The  improvement  obtained  has  been  determined  by  meas- 
uring for  the  watch,  whispered  voice  and  spoken  voice.  The 
multitude  of  measurements  eliminates  error. 

For  the  voice  test  I  pronounce  at  the  end  of  expiration 
words  so  chosen  that  their  enunciation  will  not  be  forced  or 
involuntarily  amplified.  The  words  which  I  use  fall  into  two 
classes:  low,  isosonorous  words  and  high  isosonorous  words. 
This  classification  comes  from  experienced  phoneticians,  such 
as  Rousselot,  Hermann,  Zwaardemacker,  Marage,  and  others. 

The  low  note  is  generally  less  well  heard  by  sclerosed 
thickened  tympani,  while  the  high  note  is  less  easily  heard  in 
labyrinth  trouble  with  normal  tympanum. 

In  the  following  reports  I  have  taken  the  mean  between  the 
high  and  low,  unless  otherwise  indicated. 

Spoken  voice  is  indicated  by  a  straight  line  ( — ^ ), 

whispered  voice  by  a  series  of  dashes  ( ) ,  and 

the  watch  by  dots  ( ). 
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Case  I. 

Miss  G.,  18  years,  neglected  otorrhea  had  caused  loss  ot 
tympanum  and  ossicles.  I  was  able  to  dry  the  ears,  but  not 
to  affect  the  hearing.  Reeducative  treatment  alone  has  given 
a  most  interesting  result. 

WATCH. 

Right  Ear.         Left  Ear. 

Before  December  7,   1911 7  c.  m.  3  c.  m. 

After  six  sittings,  February  21,  1912. ...42  c.  m.  8  c.  m. 

WHISPERED  VOICE. 

Right  Ear.  Left  Ear. 

Isosonal  Words.  Isosonal  Words. 

Low.       High.  Low.       High. 

Before .-.  0.4  m.        0.8  0.12        0.35 

After  - 7.     m.       12.  5.            6.5 

VOICE. 

Right  Ear.  Left  Ear. 

Isosonal  Words.     Isosonal  \Vords. 
Low.       High.         Low.       High. 

Before  -..  3.5  m.         5.  0.4  1.2 

After  15.     m.       15.+  6.5  9. 

I  defy  any  other  method  to  produce  such  a  result.  The 
success  can  only  be  explained  by  mobilization  of  the  cicatrices 
obstructing  the  labyrinthine  windows,  and  by  excitation  of 
the  organ  of  Corti  which,  however,  was  in  good  condition 
prior  to  treatment. 

This  young  lady  experienced  transitory  relief,  before  re- 
education, from  destroying  the  cicatricial  membrane  obstruct- 
ing the  round  window.  This  slight  improvement  disappeared 
in  two  or  three  days,  when  the  cicatrix  reformed. 

When  seen  April  19th  she  heard  very  well,  without  any 
resfression. 
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CASE  I. 
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DOCTOR   MAURICEi 


Case  II. 

Mr.  D.,  aged  33,  deaf  since  the  age  of  15,  so  that  study  was 
prevented.  Diagnosis :  Tympanic  sclerosis,  labyrinth  un- 
affected. Previously  treated  by  others  and  myself  in  the 
usual  ways,  especially  catheterization,  without  result. 

WATCH. 

Right  Ear.     Left  Ear. 

December  21,  1911,  before  reeducation 1.  c.  1.  c. 

January  30,  1912,  after  69  treatments 19.  c.  14.  c. 


WHISPERED  VOICE. 

Right  Ear. 
Isosonal  Words. 
Low.  High. 

Before  Ad  aud.         0.18  m.    . 

After 0.40  m..         2.50  m. 


Left  Ear. 
Isosonal  Words. 
Low.  High. 

Ad  aud.        0.18  m. 
0.35  m.        3.20  m. 


Before 
After  . 


VOICE. 

Right  Ear.     • 
Isosonal  Words. 
Low.  High. 

0.10  m.         O.eo'^m. 
3.       m.         6.       m. 


Left  Ear. 

Isosonal  Words. 

Low.  High. 

0.10  m.         0.60  m. 

3.       m.         6.       m. 


The  result  is  particularly  gratifying  because  of  the  dura- 
tion of  the  trouble.  The  patient  having  demanded  a  quick 
cure,  I  give  him  thirty  treatments  from  the  4th  to  the  26th  of 
the  month,  which  brought  a  little  improvement,  as  may  be 
seen  on  the  chart  (upper  curve).  As  the  patient  lived  in  the 
province,  I  gave  two  treatments  daily  to  gain  time.  The 
return  of  his  hearing  has  enabled  Mr.  D.  to  change  his  busi- 
ness. 
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CASE  II. 
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218  DOCTOR   MAURICE. 

Case  III. 

My  colleague,  Dr.  L.,  of  Paris,  aged  30,  has  tympanic 
sclerosis,  probably  rhinogenic,  for  the  tube  is  atresic  and  he 
is  subject  to  coryzas.  Treated  by  me  for  six  months  he  got 
no  results,  in  spite  of  a  thorough  nasal  treatment,  insufflation 
of  hot  air,  and  vibratory  massage.  His  condition  grew  worse 
from  day  to  day  until  he  could  hear  only  with  difficulty.  I 
then  tried  reeducation. 

WHISPERED  VOICE. 


Right  Ear. 

Left  Ear. 

Isosonal  Words. 

Isosonal  Words. 

Dec. 

22,1911— 

Low. 

High. 

Low.       High. 

Before  reeducation..0.30  m. 

0.80  m. 

1.  m.         7.       m, 

Feb. 

7, 1912— 

After 

treatment ... 

...6.       m. 

7.50  m. 

VOICE. 

12.  m.       15.  -fm. 

Right  Ear. 

Left  Ear. 

Isosonal  Words. 

Isosonal  Words. 

Low. 

High. 

Low.       High. 

Before 

...0.40  m. 

1.       m. 

4.  m.        8.  m. 

After 

...8.       m. 

13.       m. 

14.  m.-f  15.  m. 

Right  hearing  for  the  watch  has  increased  in  the  same  time 

from  6  cent,  to  18,  and  the  left  from  28  to  42  only.   Words 

'V)u"  and  "on,"  not  perceived  by  the  right  ear,  were  heard 

u     v.'^^  °^  treatment  from  1.75  to  2.  m.     Aly  colleague  can 

rea  y        .j.  ^^^^,  well.     I  was  particularly  gratified  with  this 

^^^  ,  ?,  phvsician  who  could  himself  estimate  the  benefits 

of  the  meth^^- 

.        ,  ^        ii  22,  1912,  the  amelioration  was  maintained  in 

^P^  ^-    ,     ,         which  the  patient  then  had.     Audition  for  the 

^'^  ^  ,    .^  u  A^  increased  on  the  left  from  42  to  48  cm.,  al- 
thou""h  it  had  .      ,     ,  .  ,     . 

^     ,      .  • -emamed  almost  stationary  during  treatment. 

,       ^^raced  for  isosonal  low  words.     Audition  for 

^  ^^P  .  bein^^  shown  in  the  third  column  (that  for  voice), 

ui  Vi        p-one^^^^^  almost  as  well  as  voice,  the  left  tracing 

would  2^^^.^^  ^g .ut  after  the  eighteenth  sitting  if  it  had  been 

^^^^  Mar  place  (second  column). 
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CASE  III. 
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DOCTOR  MAURICE. 


Case  IV. 

Mme.  G.,  aged  44,  sent  to  me  by  Dr.  Hansen,  of  Paris. 
This  lady  could  not  hold  conversation  at  a  distance  of  1.5  m. 
at  the  beginning  of  treatment,  as  Dr.  Hansen  and  I  confirmed. 
She  had  otitic  adhesions  with  discharges  from  the  labyrinth, 
and  this  trouble  antedated  three  years.  The  drum  was  re- 
tracted, so  I  commenced  by  catheterizations,  which  were  con- 
tinued for  a  month  or  so.  Her  condition  remaining  the  same, 
I  attempted  reeducation,  after  her  hearing  had  been  exactly 
measured. 

WATCH. 

I 

Dec.  22,  1911,  before  reeducation 2.  c. 

Jan.  18,  1912,  after  24  treatments 22.  c 

WHISPERED  VOICE. 

Right  Ear. 

Low  High 

Tones.        Tones. 

Before  0.  m.        35.  m. 

After  4.  m.         50.  m. 

VOICE. 

Right  Ear, 

Low  High 

Tones.         Tones. 

Before  4.  m.  6.  m. 

After  12.  m.         12.  m. 


tEar. 

Left  Ear, 

2.  c. 
!2.  c. 

.35  c. 
.40  c. 

Left  Ear. 
Low           High 
Tones.        Tones. 

0.15  c. 

5.      m. 

0.01  c. 
12.      m. 

Left  Ear. 

Low           High 

Tones.        Tones. 

1.50  m. 
15.      m. 

4.      m. 
15.      m. 

A  rather  stubborn  eczema  of  the  canal  was  very  much  im- 
proved by  the  kinesiphonic  treatment,  and  that  I  attribute  to 
the  eflfect  of  the  vibration.  The  eczema  of  the  canal  produced, 
by  irritation  from  a  branch  of  the  pneumogastric,  a  morning 
cough  which  disappeared  entirely  after  a  few  treatments.  I 
desire  to  call  attention  to  the  hearing  in  the  left  ear  of  the  low 
tones  of  the  whispered  voice,  which- has  increased  from  1  c. 
to  12  m.    The  patient  when  last  seen  had  continued  improving. 
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CASE  IV. 
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Case  V, 

Mr.  Ar.,  52  years,  found  that  his  hearing,  especially  in  the 
left  ear,  was  gradually  growing  worse.  I  found,  after  exam- 
ination, adhesive  otitis,  with  involvement  of  the  labyrinth ;  the 
drum  was  relatively  large,  and  catheterizations  had  had  no 
good  effect.  The  involvement  from  the  labyrinth  discouraged 
me,  but  nevertheless  I  submit  the  results. 

WATCH. 

Right  Ear.        Left  Ear. 

December  22,   1911 10.  c.  2.  c. 

January  10,  1912  (26  treatments).... 35.  c.  11.  c. 

WHISPERED  VOICE. 

Right  Ear.  Left  Ear. 

Low               High  Low             High 

Tones.             Tones.  Tones.           Tones. 

Before  1.  m.  80.         2.  m.  50.  0.  m.  30.       0.  m.  10. 

After  8.  m.              13.  m.  10.  m.              8.  m.  50. 

VOICE. 
Right  Ear.  Left  Ear. 

Impossible  to  measure  be-     Low  Tones.  High  Tones, 

cause   of   its    relatively   good  5  m.  2  m. 

condition.  Room  too  small  to  measure 

improvement.    Call  it  15  m.-j- 

It  is  the  improvement  in  the  whispered  voice  of  which  I  shall 
make  special  mention.  The  patient's  hearing  was  measured 
after  the  twenty-sixth  treatment,  as  I  stopped  there,  consider- 
ing the  result  sufficient.  When  spoken  to,  Mr.  A.  made  no 
distinction  between  the  hearing  of  either  ear,  while  before 
treatment  he  was  obliged  to  place  the  speaker  to  his  right  ear. 
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CASE  V. 
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Case  VI. 

Mr.  U.,  fifty-five  years  old,  was  treated  in  1908  by  Dr.  Arch- 
ambaut  for  labyrinthic  deafness  which  seemed  to  increase.  He 
was  hard  of  hearing  from  childhood ;  his  father  and  two  uncles 
were  deaf.  His  deafness  had  increased  very  suddenly,  as  the 
result,  he  said,  of  a  kiss  on  the  ear.  I  thought  this  a  special 
case,  although  the  mercurial  treatment  had  been  of  no  avail. 
The  catheterizations  Dr.  G —  and  I  attempted  did  not  help  his 
hearing. 

WHISPERED  VOICE. 

Right  Ear,  L<eft  Ear. 

Isosonal  Words.  Isosonal  Words. 

Jan.  3,  1912—  Low.  High.  Low.  High. 

Before  reeducation.. Not  heard  Not  heard  Not  heard  Not  heard 

March  1,  1912— 
After  50  treatments..     0  m.  30       0  m.  25       0  m.  25     0  m.  25 

VOICE. 

Right  Ear.  Left  Ear. 

Lsosonal  Words.  Isosonal  Words. 

Low.  High.  Low.  High. 

Before 0  m.  60     0  m.  80         0  m.  80    0  m.  80 

After 7  m.  7  m.  6  m.  80     6  m. 

The  watch  was  not  heard.  The  patient  at  first  stood  the 
acoustic  exercises  with  difficulty ;  soon  he  very  rapidly  accus- 
tomed himself  to  the  maximum. 
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The  conclusion  to  be  drawn  from  the  observations  above  is 
that  no  other  method  is  capable  of  producing  these  results, 
since  all  the  patients  noted  had  tried  the  standard  treatments 
in  use. 

I  am  able  to  state  that  all  kinds  of  deafness  can  be  ameliorat- 
ed, as  well  as  one  can  claim  that  tuberculosis  in  the  first  stages 
is  curable.  There  are  no  rules  without  exceptions,  and  in 
kinesiphonic  reeducation,  the  exceptions  are  rare — one  in 
thirty,  from  my  actual  observations. 

In  conclusion,  I  wish  to  attempt  to  explain  the  process  of 
improvement  and  then  of  the  cure. 

Light  massage  produces,  by  mobilization  of  a  physiologic 
sort,  thickened  tympanum  and  ankylosis  of  the  ossicles.  Pneu- 
matic massage  accomplishes  very  little,  because  these  organs 
are  intended  to  vibrate  at  a  high  degree  of  speed  and  not  at 
the  reduced  speed  of  the  masseur  of  Delstanche  or  the  electro- 
motor of  Breitung. 

Gentle  vibration  produces  on  the  membranes  of  the  drums 
of  Narey  molecular  modifications  which  help  them  and  which 
permit  them  by  usage  to  make  better  inscriptions.  These  mod- 
ifications are  found  in  the  case  of  a  violin  in  which  the  sound 
is  most  harmonious  after  much  training. 

The  tympanum  should  act  in  the  same  manner,  after  several 
treatments  by  reeducation. 

The  treatment  succeeds  in  producing  a  vasodilatation  visible 
to  the  otoscope,  a  vasodilatation  whose  fine  result  must  be  most 
useful  to  an  organ  almost  destroyed.  The  return  of  the  cer- 
uminous  secretion,  the  amelioration  of  certain  dry  eczemas  of 
the  canal,  amply  prove  it  and  allow  us  to  extend  to  the  middle 
and  inner  ears  what  is  ascertained  in  the  external  ear. 

Powerful  sounds  given  in  the  right  way  stimulate  the  indif- 
ferent hearing  of  a  deaf  person.  Most  deaf  people  are  careless 
of  hearing  because  they  do  not  use  their  ears.  Ultrarapid  re- 
coveries can  hardly  be  explained  except  in  this  way.  As  soon 
as  one  does  not  hear  the  human  voice  well,  he  does  not  hear 
any  longer  because  it  tires  him  to  listen ;  he  isolates  himself,  as 
far  as  his  herring  is  concerned,  until  he  relapses  into  a  deaf- 
ness more  a^id  more  complete. 

The  stimulation  of  many  fibers  and  cells  of  the  organ  of 
Corti  by  rounds  befitting  their  number  and  their  function  can 
only  rea^/aken  an  organ  on  the  road  to  atrophy,  to  sclerosis,  to 
functional  paralysis. 
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^Moreover,  we  can  imagine  that  violent  vibration  favors  the 
contact  of  cylindrical  terminations  and  cells  of  the  organ  of 
Corti,  as  it  produces  between  the  carbon  granules  in  a  micro- 
phonic apparatus. 

All  these  reasons  can  explain  my  results. 

The  improvement  has  been  maintained  and  has  the  tendency 
to  continue,  for  the  patient,  by  himself,  pursued  his  physiologic 
training.  In  the  meanwhile  he  listens  to  noises  and  continues 
the  reeducation. 

If  the  cause  of  deafness  persists  in  making  the  affection 
evolve,  a  loss  of  hearing  is  not  manifested  when  the  cause  is 
not  reached  by  reeducation ;  in  that  case  it  is  good  to  attempt 
at  the  end  of  a  while,  a  new  one.  In  advising  the  patient  to 
perform  the  exercises  which  Dr.  Villot  values,  by  means  of  an 
acoustic  horn  which  is  not  measured,  in  most  cases  a  non- 
receding  amelioration  is  obtained. 

The  cases  which  I  cite  most  strongly  and  which  are  quite 
controllable  show  unquestionably  the  foundation  of  the  method 
and  the  hopes  there  are  to  expect  of  it.  I  am  entirely  of  the 
opinion  of  my  confreres  who  wish  to  judge  de  visu  the  truth 
of  what  I  have  put  forth. 
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NEW   YORK  ACADEMY   OF   MEDICINE. 

SECTION  ON  OTOLOGY. 

Meeting  of  November  8,  IQ12. 

Case  Showing  Graphite  Stains  in  the  IVIembrana  Tympani. 

Dr.  a.  p.  Voislawsky:  In  February,  1911,  J.  C,  four  years 
of  age,  was  brought  to  my  office  suffering  from  an  acute  dis- 
charge of  the  left  ear,  due  to  a  traumatic  injury  of  the  mem- 
brana  tympani,  self-inflicted  with  a  toy  gun  having  a  lead 
pencil  as  its  projectile.  The  little  patient  placed  the  gun  in  the 
left  auditory  canal  and  pulled  the  trigger.  The  projectile  en- 
tered the  membrana  tympani  in  the  anterior  inferior  angle,  and 
for  six  days  there  was  an  acute  discharge  which  promptly 
yielded  to  treatment.  One  year  and  a  half  later,  on  examina- 
tion, the  hearing  was  normal,  but  at  the  point  of  entrance  was 
a  well  marked  graphite  stain,  showing  that  at  the  time  of 
entrance  some  particles  of  the  lead  imbedded  themselves  in  the 
membrana  tympani. 

A  Case  of  Tumor  in  the  Cerebellar  Pontine  Angle,  Presenting  Early 

Symptoms  of  Deafness  and  Vertigo.     Preliminary   Report 

of  Autopsy    Findings. 

By  Johx  Alexander  Rqbinsox,  M.  D. 
discussion. 

Dr.  Dixon  said  that  it  was  difficult  to  state  positively  wheth- 
er the  case  was  an  echinococcus  cyst  or  not.  Examination  of 
the  brain  perhaps  would  have  enabled  one  to  be  more  positive. 
It  certainly  was  a  cyst,  but  what  form  it  was  not  possible  to 
state  exactly. 
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Dr.  Dench  had  seen  the  case  with  Dr.  Robinson,  and  wished 
to  emphasize  the  importance  of  a  thorough  otologic  examina- 
tion in  all  cases  in  which  some  lesion  below  the  tentorium  is 
suspected.  He  continually  sees  a  number  of  cases  in  his  ser- 
vice in  the  Neurological  Institute,  and  finds  the  work  of  the 
otologist  in  making  a  careful  examination  to  be  of  distinct 
value  in  localizing  the  exact  position  of  the  lesion.  He  would 
impress  on  all  otologists  the  importance  of  a  careful  examina- 
tion when  tumors  are  suspected. 

Dr.  McKerxon  had  been  interested  in  observing  how  long 
these  patients  would  live  after  simple  decompression  opera- 
tions. He  had  seen  two  cases  with  Dr.  Peterson  which  differed 
from  Dr.  Robinson's  cases  in  having  less  hearing  on  affected 
sides,  and  tinnitus  was  more  pronounced.  One  was  operated 
upon  by  Dr.  Gushing,  a  decompression  operation  being  per- 
formed. The  patient  lived  for  eight  months  and  four  days 
after  operation,  suffering  with  a  large  brain  hernia.  The  sec- 
ond died  four  and  a  half  months  after  Dr.  Cushing's  operation, 
with  a  tremendous  brain  hernia  present.  These  cases  simply 
show  how  long  on  an  everage  such  patients  live  after  decom- 
pression operation. 

Dr.  Wilsox  asked  for  how  long  after  the  decompression 
operation  did  the  optic  neuritis  remain  cleared  up. 

Dr.  McKerxox  replied  that  the  neuritis  improved  for  about 
six  weeks,  then  increased  with  greater  severity. 

Some  Systemic  Factors  in  the  Etiology  of  Progressive  Deafness. 

Dr.  J.  A.  Stucky,  in  introducing  this  subject,  deplored  the 
fact  that  these  conditions  still  stand  impregnable  to  the  attacks 
of  the  otologist,  in  that  so  little  can  be  done  for  their  relief  and 
that  so  little  is  known  of  their  inherent  etiology',  but  extended 
the  hope  that  in  working  in  close  relation  with  the  internist 
and  the  neurologist,  more  can  be  known  of  the  causation  and 
more  done  to  inhibit  their  progress,  even  though  no  cure  is 
found. 

Two  classes  of  cases  were  cited,  those  of  a  nonexudative 
otitis  media  and  those  of  otosclerosis,  both  resulting  in  pro- 
gressive deafness.  A  definite  pathology  exists  from  each 
condition. 

In  the  nonexudative  otitis  media  there  is  little  change  in  the 
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membrana  tympani,  slight  retraction,  atrophy,  opacity,  or  small 
calcareous  deposits,  the  eustachian  tube  showing  no  change  to 
account  for  the  condition,  and  because  of  the  progress  of  the 
deafness,  it  must  be  concluded  that  ankylosis  is  present  in  the 
ossicular  joints  and  fenestral  structures  to  a  greater  or  less 
degree. 

There  may  or  may  not  be  an  associated  nasopharyngeal  con- 
dition. The  etiology  of  these  conditions  still  remains  the  shut- 
tlecock of  otology,  but  all  agree  that  the  cause  is  nonspecific, 
but  due  to  some  cause  foreign  to  the  ear  itself.  The  drum 
membrane  shows  no  deviation  from  normal,  unless  it  be  com- 
plicated by  a  nonexudative  otitis. 

In  otosclerosis  the  disease  begins  in  the  bony  capsule  of  the 
labyrinth,  especially  near  the  oval  window,  rarely  at  the  fenes- 
tra rotunda.  In  the  regions  so  affected  the  osseous  tissues  be- 
come vascular,  giant  cells  and  osteoblasts  are  present,  forming 
overgrowth  of  spongy  tissue,  whereby  the  foot  of  the  stapes 
and  annular  ligament  are  involved,  with  a  resulting  ankylosis. 
The  function  of  the  stapes  is  thereby  interfered  with  or  abol- 
ished. 

Some  victims  of  tuberculosis,  syphilis,  nephritis,  rheumatism, 
organic  heart  and  other  circulatory  conditions  are  affected 
secondarily  with  one  or  the  other  types  of  progressive  deafness, 
due  to  circulatory  changes  in  the  ear,  or  to  a  hyperemia  because 
of  high  arterial  tension. 

Most  especially  does  the  author  emphasize  in  all  cases  treated 
by  him,  the  close  relation  of  disturbed  metabolism  and  toxin 
absorption  produced  by  improper  food  and  drink,  these  toxins 
entering  the  blood  and  so  causing  disturbance  in  the  ear,  the 
point  of  least  resistance  in  those  so  affected. 

As  food,  drugs,  toxin,  and  alcohol  changed  by  the  same  ele- 
ments that  each  victim  so  afflicted  asserts  his  or  her  idiosyn- 
crasy to  the  individual  poison  to  which  this  susceptibility  exists, 
so  in  brief  the  assumption  that  the  changes  are  due,  to  a  large 
extent,  to  autointoxication  and  other  toxic  agents,  predicts  that 
future  findings  will  support  this  contention.  Heredity,  only  in 
that  like  conditions,  like  food,  apply  to  the  child  as  they  do  to 
the  parent. 

Nonexudative  otitis  media  and  otosclerosis  are  related  only 
symptomatically,  those  of  the  former  often  merging  into  those 
of  the  latter. 


SOCIETY   PROCEEDINGS.  231 

In  the  presence  of  slight  tinnitus  and  vertigo,  with  a  history 
of  varying  degrees  of  deafness  aggravated  by  any  systemic  or 
psychic  disturbance  which  unbalances  in  any  way  the  circula- 
tory apparatus  of  the  labyrinth,  accompanied  by  the  slight 
pathologic  changes  in  the  membrana  tympani  referred  to  above, 
one  must  consider  the  probability  of  the  nonexudative  otitis 
media,  provided  they  do  not  respond  to  inflation  and  local  treat- 
ment and  are  not  caused  by  some  nasopharyngeal  or  eustachian 
tube  derangement.  By  Weber's  test  the  bone  conduction  is 
increased,  except  in  old  persons,  when  it  will  be  found  de- 
creased in  intensity.  Most  especially  should  one  look  for  some 
systemic  disturbance. 

Subjectively  the  symptoms  of  otosclerosis  are  those  above, 
but  intense  vertigo  occurs  less  frequently  and  seldom  in  ag- 
gravated form.  Bezold's  symptom  complex  is  found,  increased 
bone  conduction  and  negative  Rinne  with  elevation  of  tone 
limit.  The  membrana  tympani  is  practically  unchanged,  unless 
complicated  by  nonexudative  otitis  media. 

The  following  case  reports  are  incorporated: 

Nonexudative  otitis  media,  eleven  cases,  nine  males,  two  fe- 
males, varying  from  23  to  68  years  of  age,  with  hearing  25  to 
50  per  cent  below  normal,  following  a  gradual  diminution  for 
one  to  ten  years. 

These  cases  were  improved  10  to  30  per  cent  by  strict  regime 
of  diet  and  no  alcohol,  together  with  alterative  remedies. 
Occasional  exacerbation  occurs  when  overindulgence  in  eat- 
ing or  drinking  occurs. 

In  seven  cases  of  otosclerosis,  three  males  and  four  females, 
five  of  which  cases  were  seen  by  several  prominent  otologists 
and  a  very  unfavorable  prognosis  given,  especially  those  in 
whom  an  hereditary  element  existed,  the  ages  ranged  from 
22  to  47  years,  with  10  to  35  per  cent  loss  of  hearing  power. 
Bv  the  same  treatment  three  regained  15  to  20  per  cent,  and 
the  other  four,  who  were  worse  and  at  more  advanced  age, 
regained  2  to  5  per  cent.  The  diagnosis  in  both  of  these  series 
of  cases  was  made  after  careful  and  frequent  observations. 

Just  what  systemic  derangements  cause  progressive  deafness, 
the  author  cannot  say,  but  places  rheumatism  and  arterioscle- 
rosis, from  whatever  cause,  as  most  important. 

All  cases  were  much  aggravated  by  any  disturbance  of  met- 
abolism, no  matter  how  brought  about. 
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The  treatment  of  progressive  deafness  advocated  by  the 
author  is,  briefly:  assist  elimination,  get  rid  of  any  toxic  sub- 
stance by  stopping  intestinal  absorption  of  toxin,  as  nearly  as 
possible  preserve  a  normal  tissue  metabolism. 

To  be  most  emphasized  is  the  fact  that  the  two  types  of  pro- 
gressive deafness  can  be  differentiated,  though  closely  related. 
Whichever  are  intensely  aggravated  by  any  disturbance  of 
metabolism  and  which  can  be  improved,  stayed  in  their  progress 
and  often  in  a  marked  degree  relieved  by  careful  and  persistent 
treatment  by  use  of  a  careful  dietary  and  alterative  treatment. 

DISCUSSION. 

Dr.  McKernon  said  that  he  did  not  feel  qualified  to  discuss 
Dr.  Stucky's  paper.  He  thought,  however,  that  the  benefit 
which  Dr.  Stucky's  patients  derived  was  twofold — first,  from 
an  increased  standard  of  health ;  and  second,  he  did  carry  out 
a  certain  amount  of  local  treatment,  which  was  the  secret  of 
his  success.  In  any  aural  disease  the  promotion  of  the  gen- 
eral standard  of  health  influences  the  aural  disease  favorably. 

Dr.  Stucky  had  spoken  of  gastrointestinal  types  of  this 
condition.  All  have  seen  this  in  otitis  media  cases  which 
have  vertigo.  Here,  treatment  directed  to  the  gastrointes- 
tinal tract  produces  good  results,  while  local  treatment  is  not 
of  much  value.  In  other  cases  of  otitis  media,  however,  no 
such  happy  results  are  obtained.  The  cases  suffering  from 
vertigo  are  not  improved  if  the  symptoms  are  due  to  disturb- 
ance of  circulation.  Here,  again,  the  treatment  must  be 
directed  to  the  cause. 

In  other  otosclerotic  types  the  history  shows  no  trouble 
with  the  nutrition  or  circulation,  no  gastrointestinal  disturb- 
ance. The  patients  deny  these,  and  yet  they  have  otosclerosis. 
While  Dr.  Stucky  had  not  spoken  of  these  cases,  the  otolo- 
gists owe  them  attention.  There  is  a  general  tendency  that 
local  treatment  is  not  of  much  avail.  Dr.  McKernon  said, 
however,  that  he  believed  in  these  cases  of  slowly  developing 
otosclerosis,  local  treatment  applied  to  the  tube,  ear,  nose,  or 
nasopharynx  can  accomplish  a  great  deal,  and  perhaps  arrest 
the  disease  for  some  time.  Especially  was  this  true  when 
general  systemic  treatment  was  used  in  conjunction  with  the 
local.     A  large  series  of  cases  coming  under  his  observation 
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during  the  past  few  years  has  tended  to  confirm  him  in  this 
opinion.  It  is  difficult  to  say  what  is  the  etiologic  factor  in 
otosclerosis.  The  thanks  of  the  section  were  certainly  due  to 
Dr.  Stucky  for  bringing  this  subject  before  the  members. 

Dr.  DencJi  thought  Dr.  Stucky's  paper  very  opportime, 
as  the  members  of  the  section  had  been  accustomed  to  hear- 
ing so  large  a  proportion  of  surgical  papers.  One  point  espe- 
cially worthy  of  notice  was  that  these  patients  usually  come 
under  close  observation  only  after  the  second  or  good  ear  has 
become  more  or  less  seriously  involved.  We  are  naturally 
endowed  with  so  much  more  hearing  than  is  ordinarily  re- 
quired, that  small  degrees  of  impairment  indicating  the  incep- 
tion of  disease  go  unrecognized.  The  patient  may  not  even 
know  that  there  is  profound  impairment  of  hearing  in  one 
ear,  and  it  is  only  when  the  other  or  good  ear  becomes  much 
affected  that  he  applies  for  relief.  It  would  seem  to  be  most 
desirable  that  the  family  physician  should  test  the  hearing  of 
his  patients  at  least  once  a  year,  to  detect  the  beginning  of 
any  aural  disease.  If  such  patients  came  under  observation 
early,  diet  and  other  general  measures  would  do  more  good. 

Dr.  Dench  said  that  he  believed  vertigo  was  a  common 
symptom  of  otosclerosis.  i\t  the  present  time  it  seems  diffi- 
cult to  know  just  which  cases  do  have  otosclerosis — whether 
impairment  of  hearing  with  normal  middle  ear  and  laby- 
rinthine changes  constitute  it,  or  whether  labyrinthine  changes 
alone  are  present.  If  these  middle  ear  conditions  do  exist, 
they  must,  for  the  most  part,  involve  the  oval  and  round 
windows. 

Dr.  Neumann,  of  Vienna,  during  a  number  of  years,  had 
found  at  autopsy  only  fourteen  cases  of  otosclerosis.  This 
would  emphasize  the  fact  that  the  disease  is  not  so  common 
as  is  generally  supposed. 

He  wished  to  confirm  and  emphasize  Dr.  McKemon's  re- 
marks on  the  value  of  local  treatment.  He  has  seen  improve- 
ment occur  from  local  treatment  in  a  large  number  of  cases, 
as  shown  by  subsequent  tests  for  hearing,  including  that  with 
tuning  forks — the  lower  tone  limit  having  become  lower. 
This  surely  shows  the  value  of  local  treatment.  He  believes 
in  proper  systemic  treatment  when  indicated,  but  the  value 
of  local  treatment  should  not  be  overlooked.  He  has  made 
the  diagnosis  by  tuning  fork  and  other  tests,  and  yet  treat- 
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ment  has  resulted  in  great  improvement.  These  patients 
should  be  treated  until  it  is  demonstrated  that  treatment  is  of 
no  avail. 

Regarding  the  importance  of  systemic  conditions,  the  ear 
is  the  organ  of  least  resistance  in  these  cases,  and  therefore 
becomes  involved,  and  in  such  cases  local  treatment  com- 
bined with  proper  general  treatment  should  do  good.  Stren- 
uous living  seems  to  have  a  great  deal  to  do  with  the  causation 
of  progressive  impairment  of  hearing. 

Dr.  T.  p.  BerEns  thanked  Dr.  Stucky  for  calling  attention 
in  so  able  a  manner  to  this  much  neglected  phase  of  otosclero- 
sis. Many  cases  of  otosclerosis,  accepting  Dr.  Stucky's  defini- 
tion, had  been  benefited  by  correction  of  faulty  metabolism. 
During  the  past  ten  years  he  (Dr.  Berens)  had  referred  many 
cases  to  internists  with  marked  benefit;  particularly  in  pre- 
venting the  only  too  frequent  acute  exacerbations  of  the  dis- 
ease. He  believes  that  otosclerosis,  as  defined  by  Dr.  Stucky, 
is  in  a  great  many  ways  similar  to  arteriosclerosis,  and  that 
its  treatment  should  be  conducted  along  the  same  lines  as  the 
latter. 

Dr.  Duel  said  that  one  must  distinguish  between  cases  of 
otosclerosis  and  cases  of  catarrhal  otitis  media.  In  his  own 
experience  he  had  come  to  regard  as  cases  of  otosclerosis 
only  those  with  definite  history  of  one  or  more  ancestors  who, 
like  them,  in  early  adult  life  (twenty  to  thirty  years  of  age) 
had  begun  to  develop  progresive  deafness.  In  his  experience, 
local  treatment  in  such  cases  had  usually  proved  ineffectual. 
But  in  the  socalled  catarrhal  type,  in  which  the  impairment 
had  been  due  to  some  lesion  in  the  conducting  mechanism, 
improvement  had  usually  resulted  from  vigorous  local  treat- 
ment. We  have  not  yet  definitely  agreed  as  to  all  the  causes 
of  otosclerosis,  but  results  forced  nearly  all  to  admit  that 
treatment  was  incidental.  He  had  observed  some  cases  con- 
tinuously for  seventeen  years,  which  had  received  a  great  deal 
of  local  treatment.  He  did  not  think  that  the  local  treatment 
had  to  any  degree  influenced  the  change  in  hearing  which  has 
taken  place,  though  the  moral  support  of  such  treatment 
might  have  been  of  value.  It  was  difficult  to  say  with  any 
certainty  whether  or  not  such  cases  are  influenced  for  the 
better  by  any  local  treatment. 

Dr.  Stuckv's  results  with  little  or  no  local  treatment  seemed 
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to  be  as  good  as  any  one  could  show  following  vigorous  treat- 
ment. Dr.  Duel  then  cited  the  case  of  a  patient  whom  he 
had  seen  two  days  previously,  after  a  long  interval.  She  had 
first  come  under  his  observation  fourteen  years  before.  He 
had  '"strenuously"  treated  her  for  several  years;  then  two 
other  otologists  had  treated  her  for  several  years;  then  she 
had  been  under  the  care  of  a  Christian  Scientist  for  several 
years  more — and  today  her  hearing  was  practically  the  same 
as  it  had  been  fourteen  years  ago. 

The  change  in  the  labyrinthine  capsule  seemed  to  go  on, 
despite  all  efforts  to  check  it ;  in  some  cases,  rapidly ;  in  some, 
very  slowly;  in  others,  imperceptibly.  If  we  can  learn  enough 
to  influence  otosclerosis  by  change  in  mode  of  life,  etc.,  or 
find  some  internal  treatment  to  check  its  advance,  something 
may  be  done  in  generations  to  eliminate  the  disease.  Per- 
haps something  could  be  done  by  eugenics.  He  firmly  be- 
lieved that  it  was  only  through  control  of  marriage  of  oto- 
sclerotics  that  the  disease  could  ever  be  blotted  out. 

Dr.  Hays  said  that  one  point  of  importance  had  not  been 
brought  out  in  the  discussion.  These  patients  often  apply 
for  relief  when  they  are  very  deaf  and  are  beyond  the  treat- 
ment of  the  cause  of  the  condition.  Certain  connective  tissue 
changes  have  taken  place  within  the  middle  ear,  similar  to 
those  which  take  place  in  cirrhosis  of  the  liver  and  locomotor 
ataxia.  It  seemed  evident  that  although  much  can  be  accom- 
plished by  general  treatment,  still  a  great  deal  of  local  treat- 
ment must  be  employed  in  order  to  overcome  some  of  the 
connective  tissue  changes. 

Dr.  Sheppard  wondered  what  the  various  gentlemen  meant 
when  they  spoke  of  cases  of  "real  otosclerosis."  Our  Ger- 
man colleagues  have  shown  that  Bezold's  triad  is  not  neces- 
sary for  a  diagnosis  of  otosclerosis.  A  review  of  the  litera- 
ture preparatory  to  writing  a  paper  on  the  subject  last  spring, 
made  it  clear  to  him  that  he  did  not  know  what  it  was,  and 
induced  him  to  believe  that  no  one  else  did.  We  clearly  need 
more  autopsy  work.  Is  it  due  to  disease  of  the  middle  or 
internal  ear?  Does  it  consist  of  Bezold's  triad,  with  a  normal 
drum  and  middle  ear?  One  German  writer  on  the  subject 
found  that  a  large  percentage  of  his  cases  did  not  show  Be- 
zold's triad,  but  rather  auditory  nerve  deafness.  He  agreed 
with  Dr.  Stucky  as  to  the  lack  of  value  of  local  treatment. 
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If  the  middle  ear,  tube,  nose,  and  nasopharynx  are  normal, 
why  treat  them?  He  has  had  no  considerable  number  of 
cases  in  which  relief  was  brought  about  by  changes  in  meta- 
bolism, as  cases  with  bad  metabolism  have  abnormal  mucous 
membranes,  and  are  therefore  not  cases  of  otosclerosis.  We 
should  not  discourage  these  patients,  but  should  do  our  best 
by  building  them  up  to  perhaps  hold  some  of  them  stationary. 
As  to  eugenics,  he  had  had  two  propositions  put  up  to  him. 
First,  the  family  physician  had  referred  to  him  a  young  woman 
who  had  otosclerosis  and  was  sterile  after  several  years  of 
married  life.  The  doctor  was  being  urged  to  do  some  opera- 
tion to  remove  her  sterility,  and  the  question  arose  whether 
it  would  be  advisable,  in  view  of  the  fact  of  her  having  oto- 
sclerosis. He  advised  letting  her  alone.  The  second  instance 
was  that  of  a  woman  who  had  otosclerosis  (her  mother  also 
having  had  it)  and  who  wished  to  get  married.  The  ques- 
tion arose  whether  her  hearing  would  get  worse,  and  whether 
it  might  be  transmitted  to  possible  offspring.  He  had  felt 
compelled  to  admit  that  both  of  these  things  might  happen. 

Dr.  Stucky,  in  closing  the  discussion,  expressed  his  ap- 
preciation of  the  free  and  candid  discussion  of  his  paper. 

Replying  to  Dr.  McKernon,  he  said  that  the  vertigo  spoken 
of  in  these  cases  was  undoubtedly  due  to  some  circulatory 
disturbance,  and  that  this  disturbance  was  due  to  faulty  meta- 
bolism. This  was  a  point  which  he  wished  to  emphasize,  and 
which  must  be  corrected.  He  had  frequently  seen  cases  in 
which  the  urine  tests  and  microscopic  examinations  showed 
nothing  wrong  and  the  blood  pressure  was  normal.  One  case 
had  been  examined  by  the  internist  and  himself  carefully  at 
different  times,  and  at  no  time  could  they  discover  any  possi- 
ble cause  of  the  progressive  deafness ;  a  few  months  later  the 
disturbing  factor  was  discovered  by  a  neurologist  to  be  an 
emotional  perversion.  After  several  months  of  treatment  by 
the  neurologist  this  Avas  relieved,  and  the  patient  slowly 
showed  evidence  of  improvement,  in  two  years  the  hearing 
being  improved  as  much  as  five  per  cent. 

There  are  periods  in  all  these  cases  when  there  is  a  sudden 
decrease  in  the  loss  of  hearing  power,  and  these  periods  can 
be  likened  to  the  explosive  attacks  of  gout.  In  many  gouty 
cases  there  is  a  normal  condition  of  the  urine  with  slight  vari- 
ance in  the  blood  pressure,  and  the  acute  attack  of  the  gout 
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is  accompanied  by  sneezing  and  all  the  evidences  of  acute 
rhinitis.  Both  the  rhinitis  and  the  gouty  pains  are  speedily 
relieved  as  soon  as  the  secretions  are  hyperalkalized  and  the 
alimentary  canal  is  emptied  and  cleaned. 

Dr.  Stucky  said  that  he  had  not  intended  to  convey  the 
impression  that  no  local  treatment  was  ever  indicated  in  these 
cases,  but  wished  to  emphasize  the  point  that  he  gives  no  local 
treatment  in  the  way  of  inflations,  vibration,  or  electricity 
unless  there  are  positive  indications  for  the  same. 

He  quite  agreed  with  Dr.  Dench,  in  saying  that  there  may 
be  vertigo  in  the  nonexudative  catarrhal  otitis  media  as  well 
as  in  otosclerosis,  and  expressed  his  regret  that  Dr.  Dench 
had  not  explained  how  he  accounted  for  its  existence  in  such 
conditions.  If  we  exclude  all  possible  localized  causes  of  the 
vertigo  and  tinnitus,  there  being  no  evidence  of  middle  ear, 
eustachian  tube,  or  nasopharyngeal  diseases,  then  the  cause 
must  be  systemic.  x\t  any  rate,  in  his  own  hands  the  greatest 
relief  of  these  two  conditions  had  resulted  from  systemic  treat- 
ment. Probably  no  otologist  would  question  the  fact  that 
there  was  danger  of  overtreatment  by  inflation  and  mechanical 
manipulation. 

He  quite  agreed  with  what  Dr.  Duel  had  said,  and  had  only 
referred  to  pregnancy,  heredity,  and  eugenics  in  the  paper  as 
possible  causes  of  otosclerosis.  Personally,  he  had  not  much 
faith  in  the  hereditary  factor.  One  might  inherit  a  tendency 
to  this  disease,  but  not  the  disease  itself;  and  in  some  cases 
of  this  evidence  of  faulty  metabolism  in  the  child  born  of  a 
parent  who  had  otosclerosis,  he  believed  the  cause  of  the 
manifestation  to  be  because  until  adolescence  the  child  lives 
very  much  the  life  lived  by  the  parent,  eating  the  same  kind 
of  food,  and  with  environments  tending  to  cause  faulty 
metabolism.  He  said,  further,  that  if  we  begin  early  enough 
with  a  child  who  has  an  hereditary  tendency  to  this  disease — 
as  he  had  been  able  to  do  with  four  cases  within  the  last 
twenty  years — ^that  he  believed  they  could  be  prevented  from 
developing  the  disease.  Pregnancy  and  parturition  for  the 
time  being  lower  the  vitality,  and  for  the  reason  that  "a  chain 
is  no  stronger  than  its  weakest  link,"  the  ear,  if  previously 
weakened,  begins  to  manifest  evidence  of  the  disease.  In 
the  series  of  cases  presented  in  the  paper,  three  of  them  had 
otosclerosis  and  had  borne  children,  one  having  had  six  chil- 
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dren,  another  four,  and  the  third  two.  Pregnancy  and  par- 
turition did  not  increase  the  deafness ;  on  the  contrary,  there 
had  been  a  slight  improvement  in  hearing. 

He  expressed  his  indebtedness  to  Dr.  Duel  for  the  very 
appropriate  phrase,  "strenuous  treatment,"  which  in  his  own 
hands  had  done  more  harm  than  good.  The  improvement  no- 
ticed from  change  of  climate,  rest  and  outdoor  life  was  the 
result  of  arrest  of  imperfect  metabolism,  caused  by  living  a 
more  normal  life. 

Dr.  Kerrison  had  summarized  the  discussion  so  thoroughly 
that  it  was  needless  to  add  anything  to  his  excellent  com- 
ments. Doubtless  all  present  agreed  with  Dr.  Sheppard  when 
he  said  that  ''We  all  know  so  little  about  the  disease  that  we 
are  in  danger  of  becoming  nihilistic."  Rather  than  do  that, 
however,  we  should  not  only  hold  out  hope  to  our  patients, 
but  be  ourselves  filled  with  the  greater  hope  and  determina- 
tion to  ascertain  the  cause  of  the  disease  and  devise  a  mode 
of  life  and  plan  of  treatment  which  would  remove  it.  When 
we  show  the  same  interest  and  determination  in  dealing  with 
cases  of  nonexudative  otitis  media  and  otosclerosis  that  we 
do  with  syphilitic  and  tubercular  patients,  and  are  willing  to 
give  them  the  same- time,  care  and  perseverance,  we  will  begin 
to  get  results.  Certainly  nothing  can  be  promised  in  these 
cases  in  less  than  a  year's  treatment.  Each  case  is  a  law 
unto  itself.  The  mode  of  living  of  the  patient  must  be  regu- 
lated as  well  as  the  diet.  Reconstructive  alteratives  must  be 
persisted  in  for  a  long  time.  Internal  secretions  must  be  reg- 
ulated by  such  remedies  as  will  accomplish  these.  In  a  word, 
our  efforts  must  be  directed  to  changing  the  faulty  meta- 
bolism which  results  in  these  diseases  into  a  normal  meta- 
bolism which  will  relieve  them.  That  progress  has  been  made 
along  this  line  and  that  a  greater  progress  will  be  made  in  the 
future,  there  was  little  doubt.  At  any  rate,  in  the  treatment 
followed  in  the  cases  reported,  and  in  others  still  under  obser- 
vation, in  the  long  self-denial  and  rigid  observance  of  certain 
rules  and  regulations,  the  patient  has  everything  to  gain  and 
nothing  to  lose;  and  of  those  who  are  impressed  with  the 
deprivation  and  sacrifice  which  the  future  brings  with  defect- 
ive hearing,  a  few  are  willing  to  abide  by  the  rigid  discipline 
which  in  the  majority  of  instances  gives  such  relief  and 
encouragement  that  they  are  unwilling  to  return  to  the  stren- 
uous abnormal  method  of  living. 
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SECTION  ON  OTOLOGY. 

Meeting  of  December  i^,,igi2. 

Paper:     Vertigo:    A  Clinical  and  Therapeutic  Study.* 

By  Mr.  Richard  Lake,  F.  R.  C.  S., 

London. 

Dr.  Kerrison  said  that  ^Ir.  Lake's  name  was  so  closely 
associated  with  his  pioneer  surgical  work  for  the  relief  of 
vertigo,  that  many  of  his  auditors  had  probably  expected  that 
his  paper  would  deal  very  largely  with  a  discussion  of  surgical 
cases.  Instead,  he  had  contented  himself  with  a  very  guard- 
ed and  conservative  statement  as  to  the  indications  for  sur- 
gical intervention  in  these  cases,  and  had  occupied  his  time 
very  largely  with  a  broad  and  philosophic  discussion  of  the 
various  causes  of  vertigo. 

DISCUSSION. 

Dr.  Charles  L.  Dana  said  that  he  felt  something  like  an 
intruder  in  the  discussion,  especially  after  listening  to  Mr. 
Lake's  admirably  presented  paper,  which  contained  so  many 
points  worthy  of  discussion  and  remark,  and  which  he  per- 
sonally felt  unable  to  criticise.  He  expressed  his  apprecia- 
tion of  the  invitation  to  join  in  discussion  of  the  subject,  and 
was  the  more  inclined  to  accept  it  because  of  his  own  rather 
definite  views  in  regard  to  vertigo.  He  was  interested  to 
know  whether  these  views  were  sound  and  would  stand 
criticism. 

It  has  been  his  belief  that  all  vertigo  is  a  vestibular  affair. 
Vertigo  is  not  always  aural,  but  it  always  has  to  do  with  a 
disturbance  in  the  function  of  the  vestibular  mechanism. 
Vertigo  is  a  kind  of  neuralgia  or  paresthesia  of  the  eighth 
nerve.  The  vestibular  part  of  this  nerve  with  its  central  tracts 
and  connections  make  a  very  complex  m.echanism.  The 
vestibular  fibers  originate  in  the  ganglion  of  Scarpa  and  sup- 

*See  page  970,  December,  1912,  number  of  Annals. 
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ply  the  semicircular  canals ;  then  the  nerve  goes  to  the  three 
vestibular  nuclei  in  the  medulla,  which  form  its  most  impor- 
tant central  station  and  a  primary  vestibular  center ;  from 
there  these  nuclei  send  out  axites  in  several  directions.  Some 
pass  through  the  longitudinal  bundle  to  the  nuclei  of  the 
oculomotor  nerves.  Some  few  fibers  pass  up  to  the  vermis  of 
the  cerebellum,  but  the  connection  here  is  very  slight.  The 
cerebellum  is  not  the  organ  of  the  space  sense,  as  was  once 
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The  vestibular  nerve  and  its  connections.  The  mechan- 
ism of  equilibrium  tonus  is  the  V.  N.,  vestibular  nerve. 
D.  N. — Deiter's  and  other  primary  nuclei.  Nucleus  in 
vermis.  L.  B. — Longitudinal  bundle  and  its  connections 
with  oculomotor  nerves  and  anterior  horns.  The  sensa- 
tions of  vertigo  are  sent  up  through  the  red  nucleus  and 
optic   thalamus    to   the  cortex. 

thought.  The  vestibular  nuclei  send  afferent  fibers  to  the 
red  nucleus,  and  thence  on  to  the  optic  thalamus,  thence  to  the 
cortex  of  the  brain.  We  do  not  know  that  the  anatomic  and 
physiologic  relations  cease  there,  for  there  are  tracts  from  the 
cortex  passing  down  to  the  pons  and  cerebellum,  forming  thus 
a  circuit;  so  that  in  order  to  keep  ourselves  straight  in  the 
world,  we  have  to  play  upon  a  very  important  and  elaborate 
mechanism.     There  is  not  a  moment  in  our  lives  when  we  are 
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not  doing  something  to  keep  ourselves  properly  balanced  in 
space. 

The  vestibular  tracts  are  all  afferent;  they  form  a  sensory 
nerve  which  carries  impulses  into  the  brain.  When  this  is 
irritated,  it  causes  a  disturbance  of  sensation  which  is  analo- 
gous to  a  pain  or  dysethesia,  and  which  we  call  vertigo.  This 
sensation  is  to  the  vestibular  nerve  and  its  central  tracts  and 
stations  what  pain  is  to  the  trigeminal  nerve,  and  that  is  the 
basis  on  which  we  can  explain  the  phenomena  of  vertigo.  Just 
as  the  trigeminal  nerve  can  be  stimulated  and  pain  be  aroused 
by  irritation  of  the  peripheral  part  or  of  the  roots,  of  the 
Gasserian  ganglion,  or  of  the  central  tracts,  so  the  vestibular 
nerve  can  be  irritated  in  the  ear  and  labyrinth,  in  the  vestibu- 
lar root,  the  three  vestibular  ganglia  and  in  its  more  central 
parts,  thus  arousing  sensations  of  vertigo. 

Dr.  Dana  said  that  while  there  is  a  large  number  of  cases 
of  aural  vertigo,  there  is  a  much  larger  number  of  cases  of 
vestibular  vertigo,  not  at  all  aural.  In  neurologic  and  general 
medical  practice  we  see  ten  cases  of  severe  vertigo  in  which 
the  ear  is  not  the  slightest  degree  involved,  to  one  case  in 
which  the  trouble  is  distinctly  aural — at  least  that  was  his 
experience. 

Most  of  the  nonaural  cases  of  vertigo  can  be  explained  on 
the  theory  of  disturbance  of  the  more  central  part  of  the 
vestibular  mechanism.  There  is  a  disease  known  as  migraine, 
which  is  a  periodical  sensory  neurosis  due  to  discharges  from 
the  cerebral  cortex. 

Sometimes  instead  of  having  migraine,  a  person  will  have 
an  attack  of  vertigo.  The  speaker  said  that  he  had  had  a 
number  of  patients  with  attacks  of  this  kind  of  migraine — 
vertiginous  attacks — with  Meniere's  syndrome  taking  the 
place  of  the  headache ;  other  cases  had  vertiginous  attacks  last- 
ing several  hour?,  followed  by  severe  pain  and  the  sickness 
of  migraine ;  in  other  words,  the  vertigo  was  part  of  the  aura 
of  migraine,  just  as  zigzag  lights  are  part  of  the  aura.  That 
would  suggest  that  some  forms  of  vertigo  are  cortical  and  due 
to  cortical  discharges.  There  is  also  epileptic  vertigo  which 
is  known  to  be  cortical. 

There  are  some  organic  nervous  diseases  in  which  vertigo 
is  one  of  the  common  characteristic  symptoms ;  one  of  these 
is  multiple  sclerosis.  In  this  disease  the  pons  and  medulla 
are  very  often  affected,  perhaps  more  so  than  any  other  part 
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of  the  central  nervous  system;  and  here  the  central  paths  of 
the  vestibular  nerve  are  affected.  This  theory  of  vertigo 
has  been  offered  in  cases  that  came  to  his  clinic,  and  he  has 
much  simplified  the  explanation  of  the  phenomena. 

In  regard  to  some  of  the  forms  of  vertigo  which  are  not 
aural,  but  which  are  very  striking  in  their  characteristics  and 
have  very  distinct  clinical  syndromes,  one  form  appears  to  be 
like  a  discharge  from  the  cerebellar  cortex.  The  cerebellum 
is  not  a  center  of  the  vestibular  nerve,  but  the  cerebellar  nuclei 
do  send  fibers  down  to  the  vestibular  nuclei,  and  the  cerebel- 
lum is  thus  in  close  connection  with  the  nuclei  of  the  vesti- 
bular nerve ;  therefore  it  seems  a  reasonable  theory  that  in 
these  attacks  where  there  is  cerebellar  disease  and  vertiginous 
attacks,  the  latter  are  due  to  the  action  of  the  cerebellar  dis- 
charge upon  the  vestibular  nuclei. . 

There  are  some  interesting  clinical  facts  regarding  vertigo 
which  are  of  special  value  to  the  neurologist.  There  is  a  con- 
dition which  is  sometimes  aural,  more  often  not,  in  which  the 
patient  does  not  have  vertigo,  but  has  the  sensation  that  he 
is  going  to  have  it ;  a  sense  of  insecure  equilibrium,  a  sense 
of  uncertain  balance  so  great  that  the  patient  calls  a  cab  and 
goes  home  for  fear  of  falling  in  the  street.  Analysis  shows 
these  cases  to  be  psychical  in  character;  so  that  we  have  a 
vertigo  of  a  type  which  may  be  called  psychic,  or,  if  you  wish, 
hysterical. 

Another  form  of  vertigo  which  may  have  something  to  do 
with  aural  conditions  is  chronic  or  permanent  vertigo.  A 
patient  of  the  age  of  twenty  or  thirty  becomes  dizzy  and  con- 
tinues so  for  years  during  waking  hours ;  this  is  not  an  ob- 
jective vertigo,  but  a  subjective  one.  The  patient  may  go 
about  attending  to  his  duties,  or  may  even  play  lawn  tennis, 
but  has  always  a  certain  degree  of  dizziness.  That  is  known 
as  permanent  vertigo.  This  form  sometimes  runs  through 
families.     It  has  been  described  by  Oppenheim. 

The  doctor  said  that  he  had  listened  to  Mr.  Lake's  paper 
with  great  interest,  and  would  like  to  discuss  it  at  length. 
One  point  had  much  impressed  him.  Recently  he  had  been 
told  of  a  case  of  aural  vertigo  of  a  severe  type  in  which  it 
ap^>eared  there  had  been  a  hemorrhage  into  the  labyrinth. 
The  patient  got  well.  There  was  no  history,  so  far  as  was 
known,  of  syphilis,  but  two  and  a  half  years  later  the  man 
had  a  general  paresis.     In  his  own  experience,  quite  a  large 
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percentage  of  cases  of  aural  vertigo  had  been  of  specific  ori- 
gin. Mr.  Lake  had  included  paresis  in  his  list,  but  had  put 
very  slight  emphasis  upon  it,  whereas  it  would  seem  to  be  a 
very  important  cause. 

Dr.  McKernox  said  that  he  had  nothing  to  add  to  the  paper, 
and  only  wished  to  express  his  hearty  approval  of  it.  The 
classification  which  Mr.  Lake  had  made  was  admirable,  for 
several  reasons.  In  the  first  place,  it  was  simple,  and  in  the 
second,  it  could  be  easily  applied;  the  cases  could  easily  be 
grouped  and  followed. 

Then  he  had  been  forcibly  struck  by  the  very  small  number 
of  operations  which  Mr.  Lake  had  found  necessary  to  per- 
form in  the  number  of  cases  of  distinct  labyrinthine  disease 
which  he  saw.  This  was  very  significant.  Since  taking  up 
this  work  on  the  labyrinth  and  studying  it  more  closely,  he 
has  come  to  the  belief  that  at  the  present  time — as  well  as  in 
the  past — there  is  too  much  indiscriminate  exploration  of  the 
labyrinth ;  the  labyrinth  is  opened  too  frequently,  without 
definite  and  positive  indications. 

One  very  interesting  point  which  Mr.  Lake  had  brought  out 
was  the  necessity  for  taking  the  blood  pressure.  He  had  also 
made  another  important  point,  i.  e.,  that  vertigo  is  a  symptom 
and  not  a  disease,  and  that  its  relation  to  other  systemic  con- 
ditions must  be  taken  into  consideration.  He  had  also  spoken 
of  the  advisability  of  not  operating  in  cases  where  the  hearing 
was  good.  This  was  in  line  with  the  views  held  in  this  coun- 
try at  the  present  day. 

It  was  very  interesting  to  notice  the  association  of  the  low 
blood  pressure  with  the  hypersensitive  vestibular  apparatus. 
That  emphasizes  to  a  much  greater  extent  than  we  have  prob- 
ably-taken into  consideration,  the  advisability  of  taking  the 
blood  pressure  in  all  cases  of  labyrinthine  disease  when  they 
first  apply  for  examination. 

Dr.  McKernon  said  that  among  the  several  causes  which 
Mr.  Lake  had  mentioned,  he  had  not  heard  him  refer  to  exos- 
tosis of  the  external  auditory  canal.  He  himself  knew  of  sev- 
eral cases  in  which  these  had  been  present  and  had  caused 
vertigo.  He  also  mentioned  several  cases  coming  under  his 
observation  of  men  addicted  to  the  use  of  alcohol  to  a  great 
extent.  He  had  seen  several  such  cases  accompanied  with 
labyrinthine  hemorrhage  and  followed  by  complete  and  per- 
manent loss  of  hearing. 
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Mr.  Lake  had  also  spoken  of  the  lack  of  danger  in  doing 
the  operation  upon  the  labyrinth.  He  was  certainly  to  be  con- 
gratulated upon  the  results  reported,  and  in  his  hands  the 
operation  may  be  devoid  of  danger,  but  in  operating  upon  the 
labyrinth  with  either  suppurative  or  nonsuppurative  condi- 
tions, it  has  to  be  done  with  a  view  of  danger  in  the  future 
from  complications  arising. 

Mr.  Lake  had  also  spoken  of  pilocarpin  being  given  for  two 
weeks.  In  this  country  it  has  been  the  habit  to  give  it  over 
a  prolonged  period  of  time,  usually  six  weeks.  He  had  also 
spoken  of  the  first  symptoms  of  arteriosclerosis  in  certain  cases 
being  vertigo.  This  was  a  very  important  point,  and  should 
lead  to  a  more  thorough  investigation  of  these  cases  from  a 
systemic  standpoint  than  we  have  been  giving  them. 

In  speaking  of  the  drugs  used  for  this  disease,  Mr.  Lake 
had  not  mentioned  one  which  in  Dr.  jMcKernon's  experience 
with  cases  of  vertigo  and  high  blood  pressure  had  proved  very 
valuable,  namely,  glonoin. 

The  members  of  the  profession  in  this  country  were  cer- 
tainly very  fortunate  in  having  ]\tr.  Lake  come  to  us  and  give 
us  the  result  of  his  wide  experience  in  labyrinthine  work. 

Dr.  Dench  said  that  he  was  greatly  indebted  to  Mr.  Lake 
for  the  classification  of  the  symptom  of  aural  vertigo.  He 
believed  this  classification  was  the  best  that  had  ever  been 
presented  to  the  medical  profession.  Dr.  Dench  remarked 
that  he  recalled  several  cases  of  aural  vertigo  which  had  come 
under  his  observation  about  which  he  would  like  to  speak. 
In  three  of  these  a  middle  ear  lesion  was  present.  One  of 
these  patients  had  been  previously  examined  by  a  prominent 
otologist,  who  had  pronounced  the  case  not  one  of  aural  ver- 
tigo. In  all  of  these  cases  the  vertiginous  symptoms  were  ex- 
tremely well  marked.  In  two  of  the  patients  the  attacks  of 
dizziness  were  so  severe  as  to  prevent  them  from  attending 
to  their  regular  work.  One  of  the  patients,  when  first  seen, 
had  such  frequent  and  severe  vertiginous  attacks,  that  it  was 
necessary  for  him  to  go  about  with  an  attendant.  In  all  of 
these  cases  the  introduction  of  two  drops  of  a  2  per  cent  solu- 
tion of  pilocarpin  into  the  tympanic  cavity,  through  the 
eustachian  catheter,  was  followed  by  a  complete  disappearance 
of  the  vertiginous  attacks,  and  by  great  improvement  in  the 
hearing.     One  of  these  patients  had  been   under  occasional 
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observation  for  over  a  year  and  a  half,  and  had  had  no  ver- 
tigo for  over  one  year.  All  three  patients  were  now  attend- 
ing to  their  regular  occupations  without  inconvenience. 

In  another  class  of  cases  operations  upon  the  middle  ear 
were  indicated  and  were  of  distinct  value.  In  one  case  the 
malleus,  incus  and  drum  membrane  had  been  removed  and 
the  oval  window  opened,  although  the  stapes  could  not  be 
extracted.  This  patient  had  had  no  vertigo  since  the  opera- 
tion.    The  hearing,  however,  was  at  present  completely  lost. 

Referring  to  the  suggestion  of   Mr.  Lake,  that  increased 
blood  pressure  may  act  as  a  causative  factor  in  these  cases. 
Dr.  Dench  believed  that  two  factors  were  Jilways  present  in 
disturbed  blood  pressure  in  cases  of  aural  vertigo.     One  was 
a  previous  lesion,  either  within  the  tympanic  cavity  or  within 
the  labyrinth,  and  the  second  was  a  disturbance  of  the  blood 
pressure.     The  lesion  of  the  internal  or  middle  ear  would  be 
reevaled  by  tests  of  the  hearing  and  of  the  static  labyrinth. 
Where  the  blood  pressure  factor  and  the  aural  factors  were 
combined,  the  relief  of  either  factor  would  be  followed  by  a 
cessation  of  the  vertigo.    For  instance,  if  the  blood  pressure 
is  increased,  and    the    aural    lesion  is  slight,  such    drugs  as 
glonoin  or  the  iodids,  which  will  reduce  the  blood  pressure, 
might  be  sufficient  to  overcome  the  vertiginous  attacks  with- 
out any  aural  treatment ;  or,  if  the  blood  pressure  were  not 
too  far  removed  from  the  normal  standard,  the  relief  of  the 
aural  condition,  provided  this  were  in  the  middle  ear,  might 
also  relieve  the  vertiginous  attacks,  and  the  blood  pressure 
factor  of  the  vertigo  might  be  disregarded.     The  same  could 
be  said  of  those  cases  which  are  supposed  to  follow  intestinal 
toxemia.     Here  Dr.   Dench  believed  that  there  was  always 
some  lesion  of  the  auditory  apparatus  present  which  determined 
the  character  of  the  symptoms.    The  labyrinth  being  in  an  im- 
stable  condition,  as  it  were,  due  either  to  some  organic  change 
in  the  labyrinth  itself,  or  to  some  disturbance  of  the  labyrinth 
secondary  to  some  pathologic   change  in   the  middle  ear,  was 
more  easily  affected  by  a  toxin  than  it  would  be  under  normal 
conditions.    Hence,  the  patient  had  an  attack  of  vertigo  as  the 
result  of  his  intestinal  toxemia,  rather  than  some  other  mani- 
festations of  the  toxic  condition. 

With  reference  to  specific  cases.  Dr.  Dench  reported  the  case 
of  a  patient  who  was  suffering  from  a  very  mild  middle  ear 
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lesion,  involving  both  ears.  This  patient  had  severe  attacks  of 
vertigo.  The  Wassermann  reaction  was  positive,  bone  conduc- 
tion was  diminished,  and  the  galvanic  test  showed  hyperexcita- 
bility  of  the  auditory  nerve.  This  patient  had  been  under  anti- 
specific  treatment,  but  the  symptoms  had  not  been  relieved.  He 
was  finally  given  heroic  doses  of  mercury,  and  made  a  complete 
recovery. 

Dr.  Dench  also  called  attention  to  the  value  of  taking  the 
galvanic  reactions  of  the  auditory  nerve  in  every  case  of  ver- 
tigo, and  he  believed  that  a  great  deal  would  be  learned  from  a 
careful  study  of  these  reactions. 

The  speaker  said  also  that  he  wanted  to  confirm  what  Dr. 
McKernon  had  noted  regarding  the  internal  administration  of 
pilocarpin.  No  efifect  could  be  expected  from  this  drug  unless 
it  was  administered  regularly  for  a  period  of  from  six  to  eight 
weeks. 

Dr.  Philip  Hammond,  Boston:  I  am  sure  we  are  all  in- 
debted to  Mr.  Lake  for  the  admirable  classification  of  labyrinth- 
ine diseases  which  he  has  presented  this  evening.  A  paper 
such  as  we  have  just  listened  to  is  epoch  making,  in  that  it  deals 
with  a  form  of  vertigo  which  is  but  little  considered.  Much  is 
appearing  at  the  present  time  in  our  medical  publications  con- 
cerning the  vertigo  of  labyrinthine  irritation,  particularly  in 
suppurative  cases,  but  little  progress  has  been  made  in  the  study 
of  this  affliction  in  nonsuppurative  otitis  media.  The  mere 
mention  of  the  term  aural  vertigo  generally  calls  to  mind 
JMeniere's  disease,  and  for  the  average  man  this  is  an  all  com- 
prehensive term.  We  all  know  about  the  original  case 
described  by  Meniere,  and  although  this  name  has  been  fastened 
on  to  thousands  of  similar  attacks  since  then,  there  have  been 
but  about  fifteen  authentic  cases  verified  at  autopsy.  Because 
there  are  so  few  cases  of  vertigo  which  can  properly  be  called 
Meniere's  disease,  and  because  there  are  so  many  patients 
made  dizzy  by  apoplectiform  seizures  which  in  some  respects 
simulate  the  classical  description  of  this  disease,  many  writers 
believe  with  Amberg  that  it  would  be  better  to  drop  the  name 
IVIeniere's  disease  from  aural  nomenclature,  adopting  in  its 
stead  some  more  definite  term.  Therefore,  we  should  be  doubly 
grateful  to  Mr.  Lake  for  presenting  for  our  consideration 
examples  of  other  pathologic  conditions  which  are  capable  of 
causing  vertigo. 
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As  has  been  intimated  in  his  excellent  paper,  which  we  have 
just  heard,  progress  in  our  knowledge  of  this  condition  is  slow, 
particularly  as  we  have  so  few  cases  that  can  be  examined  post- 
mortem with  any  definite  histor>'  of  the  condition  while  living. 
It  is  necessary  that  we  group  together  the  known  facts  relative 
to  this  disease  before  any  attempts  at  theorizing  are  possible. 
It  is  only  within  recent  years  that  a  discrimination  has  been 
made  between  true  Meniere's  disease  and  aural  vertigo  of 
apoplectiform  type,  and  it  is  only  recently  that  increased  laby- 
rinthine pressure  has  been  thought  to  be  the  cause  of  such 
attacks. 

I  am  very  glad  that  ^Ir.  Lake  has  expressed  such  decided 
views  on  the  question  of  increased  pressure  as  the  cause  of 
vertigo.  He  tells  us  this  evening  that  in  none  of  the  cases  on 
which  he  has  operated  has  he  seen  fluid  under  pressure  in  the 
labyrinth.  Now  this  finding  has  been  confirmed  by  the  experi- 
ence of  one  of  my  colleagues  in  a  case  which  he  reported  before 
the  International  Otological  Congress  in  Boston  last  summer. 
I  refer  to  the  case  operated  upon  by  Dr.  Walker.  In  this  case 
there  was  some  fluid  in  the  labyrinth,  but  the  quantity  was  so 
small  that  it  did  not  even  run  out  after  opening  the  bony  cap- 
sule. Xow  this  at  once  leads  us  to  believe  that  some  definite 
change  has  taken  place  in  that  part  of  the  ear  which  forms  the 
perilymph,  otherwise  there  would  have  been  in  these  cases  the 
escape  of  a  quantity  of  fluid. 

That  the  perilymph  must  be  able  to  run  into  the  labyrinth 
freely  from  some  source  is  shown  by  the  quantities  which  are 
secreted  following  the  evulsion  of  the  stapes  or  accidental 
opening  of  the  bony  labyrinth.  So  good  authorities  as 
Schwalbe  and  Siebenmann  assert  that  there  is  no  definite  con- 
nection between  the  labyrinth  and  the  subarachnoid  space. 
What  seems  to  be  highly  probable  is  that  there  exist  small 
passages,  as  the  aqueductus  cochleae  or  spaces  around  the 
internal  auditory  meatus,  or  both,  through  which  fluid  may 
percolate.  Because  of  the  conditions  found  in  these  cases  re- 
ported by  Mr.  Lake,  and  confirmed  by  the  observations  of 
Walker,  it  would  seem  highly  probable  that  in  certain  cases  of 
otosclerosis  these  natural  fissures  through  which  fluid  comes 
to  the  labyrinth  are  more  or  less,  if  not  absolutely,  obstructed. 
While  increased  pressure  may  not  be  the  direct  cause  of  the 
vertigo,  it  has  been  demonstrated  that  sudden  changes  in  press- 
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ure  do  cause  it.  It  has  been  observed  that  in  practically  all 
cases  of  aural  vertigo  there  is  a  certain  amount  of  deafness 
gradually  increasing,  due  either  to  otosclerosis  or  to  an  ad- 
hesive process  around  the  stapes  and  round  window,  thereby 
eliminating  one  of  the  normal  means  for  allowing  for  varia- 
tions of  pressure  in  the  labyrinth. 

In  order  to  seek  for  a  means  of  curing  this  disease,  one  must 
look  for  the  cause  of  the  suddenness  of  the  attacks.  As  has 
been  shown  by  Mr.  Lake,  many  of  these  attacks  come  on  while 
the  patient  is  absolutely  quiet,  and  in  fact  in  som0  instances 
during  sleep.  In  these  cases  it  is  very  difficult  to  imagine  that 
the  vertigo  is  caused  by  a  gradual  increase  in  the  labyrinthine 
pressure,  but  it  is  very  easy  to  imagine  that  it  is  the  result  of 
a  sudden  lessening  of  that  pressure.  For  instance,  in  glaucoma 
there  is  ample  opportunity  for  expansion  of  the  eye  with  the 
increase  in  pressure  of  the  fluid  within  it.  In  the  ear,  however, 
we  have  no  such  opportunity  for  expansion  and  increase  in  the 
quantity  of  the  fluid,  and  there  is  very  definite  and  very 
severe  pressure  brought  to  bear  upon  all  parts  of  this  delicate 
mechanism.  Now,  assuming  that  we  have  such  an  increase  in 
pressure  within  the  labyrinth,  one  can  imagine  that  after  reach- 
ing a  certain  limit  something  must  give  way.  The  labyrinth, 
as  is  well  known,  is  surrounded  by  a  bony  capsule  having  no 
definite  apertures  leading  therefrom. 

The  first  decided  step  forward  in  the  treatment  of  aural 
vertigo  was  the  introduction  of  lumbar  puncture  by  Babinsky. 
MoJard  agrees  with  Babinsky  in  his  conclusions  that  great  re- 
lief is  attained  in  cases  of  vertigo  following  this  procedure, 
the  beneficial  effects  lasting  in  some  cases  more  than  a  year. 
They  both  state  that  the  symptoms  are  frequently  augumented 
immediately  following  the  puncture,  improvement  coming  only 
after  a  period  varying  from  several  days  to  a  week.  In  his 
investigations  Babinsky  ascertained  first  that  a  galvanic  current 
passed  through  the  head  causes  vertigo  in  normal  human  be- 
ings ;  second,  that  with  otosclerosis  or  vertigo  there  was  a 
greater  resistance  to  the  current ;  and  third,  that  this  resistance 
was  reduced  following  lumbar  puncture.  Reasoning  that  the 
strength  of  current  required  to  cause  vertigo  when  passed 
through  the  vestibule  was  diminished  following  lumbar  punc- 
ture, he  thought  that  without  doubt  the  lessening  of  the  press- 
ure in  the  spinal  canal  affected  the  pressure  in  the  labyrinth. 
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His  conclusions,  based  on  the  study  of  a  ccmsiderable  number 
of  cases,  Avere  that  vertigo  is  almost  always  lessened,  that  the 
hearing  might  not  be  improved,  and  that  the  distressing  tinnitus 
persisted.  This  work  of  Babinsky  has  been  more  recently 
confirmed  by  the  investigations  of  Blake  and  Putnam  in 
Boston. 

Experiments  through  many  years,  beginning  with  the  work 
of  Ewald  on  birds  and  animals,  have  shown  that  the  sense  of 
equilibrium  is  situated  in  the  semicircular  canals  and  vestibtde. 
These  studies  have  been  confirmed  by  the  more  recent  work  of 
Neumann,  Barany  and  others  on  the  infected  labyrinth  in  the 
human  body.  Our  most  recent  knowledge  leads  us  to  believe 
that  motion  imparted  to  the  hair  cells  on  the  crista  ampullar  is 
by  the  endolymph  as  it  moves  in  the  semicircular  canals,  causes 
sensations  of  change  in  position,  and  if  the  vestibule  with  its 
ampullie  be  destroyed,  the  ability  to  perceive  changes  in  posi- 
tion will  be  lost.  In  other  words,  the  vestibule  is  the  important 
thing  to  destroy,  and  the  semicircular  canals  are  only  of  sec- 
ondary importance. 

We  are  indebted  to  our  English  colleagues,  Milligan  and 
Lake  for  our  knowledge  of  the  most  radical  procedure  in  these 
cases  of  nonsuppurative  labyrinthitis.  While  this  work  is 
intensely  interesting  and  instructive,  and  it  is  hoped  that  much 
good  may  come  from  it,  it  is  certainly  not  a  method  that  will 
be  employed  for  the  relief  of  all  cases  of  vertigo,  nor  is  it  advo- 
cated as  such  by  its  originators. 

This  brings  us  to  a  consideration  of  the  means  at  our  com- 
mand for  combating  this  malady.  First  and  foremost  is  some 
method  of  depletion.  This  we  are  accustomed  to  accomplish  in 
many  ways.  Pilocarpin  subcutaneously,  the  use  of  a  seton,  the 
administering  of  large  doses  of  salts,  and  the  ingestion  of 
adrenal  extract,  as  suggested  by  Randall,  are  among  those  in 
use.  If  these  fail  to  relieve,  the  advisability  of  lumbar  punc- 
ture should  certainly  be  considered. 

Finally,  should  we  resort  to  this  radical  operation  on  the 
labyrinth,  the  subsequent  history  should  be  most  carefully 
followed,  as  we  must  remember  that  almost  equally  good  results 
are  attendant  upon  lumbar  puncture — but  they  are  not  perma- 
nent. Opening  the  labyrinth  would  be  but  a  more  direct  way 
of  reducing  intralabyrinthine  pressure,  were  we  to  stop  at  the 
simple  opening.    The  whole  subject  is  one  of  most  absorbing 
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interest,  and  promises  to  open  up  new  fields  for  endeavor  in 
our  special  work. 

Dr.  Percy  Fridexp.Erg:  We  "have  to  congratulate  ourselves 
and  to  thank  Mr.  Lake  for  a  careful,  practical  study  of  an 
abstruse  symptom  complex,  vertigo,  from  the  clinical  point  of 
view,  which,  as  he  has  pointed  out,  gives  us  the  firm  basis  of 
observed  fact  from  which  to  start  on  our  deductions,  and 
which  is  the  only  really  promising  one,  at  least  in  our  present 
knowledge,  or  lack  of  it,  regarding  the  pathology  and  much 
of  the  physiology  of  equilibration.  We  have  become  accus- 
tomed to  accepting  without  question  certain  conclusions  which 
are  but  little  more  than  inferences.  This  applies,  for  instance, 
to  the  etiologic  factor,  so  -freely  accused,  of  arteriosclerosis. 
We  know  that  arteriosclerotics  often  have  vertigo,  or  rather  get 
dizzy,  but  so  do  the  neurasthenic  and  the  hysterical.  What  is 
the  underlying  structural  or  functional  change?  If  it  is  anemia 
secondary  to  narrowing  of  arteries  and  slowed  blood  current, 
why  is  the  vertigo  not  continuous  ?  Why  do  we  not  get  severe 
vertigo  in  other  blood  states  characterized  by  insufficient  circu- 
lation or  nourishment?  There  is  no  doubt  that  circulatory 
disturbances  play  an  important  role  in  the  causation  of  vertigo, 
and  that  hyperemia  and  congestion,  acute  or  chronic,  may  be 
as  deleterious  as  the  opposite  condition.  I  need  merely  refer 
to  the  vertiginous  states  induced  by  nitroglycerin  and  similar 
vasodilators,  the  vertigo  of  acute  alcohol  intoxication,  and  the 
dizziness  produced  in  plethoric  subjects  by  sudden  or  prolonged 
stooping.  That  circulatory  conditions,  too,  are  of  clinical  im- 
portance in  true  labyrinthine  vertigo,  without  actual  suppura- 
tion and  pressure  from  exudate,  seems  to  me  at  least  probable. 
Hyperemia  of  the  internal  ear  or  serous  labypnthitis  must  be 
considered.  I  believe  that  we  may  even  have  a  transient  condi- 
tion of  hyperesthesia  of  the  labyrinth  without  morbid  changes, 
due  to  toxins  or  transitory  irritation  or  vascular  circulatory 
anomalies,  and  this  I  should  like  to  call  labyrinthism  rather 
than  labyrinthitis,  just  as  we  speak  of  meningism.  I  doubt 
whether  an  actual  pathologic  contraction  of  either  the  semi- 
circular canals  or  of  the  other  tubes  mentioned  by  the  reader 
could  be  held  responsible  for  a  transient  or  intermittent  vertigo. 
It  could  of  course  explain  a  continuous  symptom  of  this  sort, 
but  it  would  be  difficult  to  understand  how  the'  vertigo  could 
be  relieved  spontaneously  as  long  as  the  narrowing,  if  that 
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really  was  the  cause,  remained,  as  it  would  have  to  do  on  a 
permanent  histologic  basis.  Among  the  factors  of  a  reflex 
labyrinthism  or  of  a  vertiginous  state  we  must  consider  eye 
strain,  especially  the  variety  dependent  on  imbalance  of  the 
ocular  muscles.  When  there  is  actual  diplopia,  as  in  ocular 
palsy,  the  vertigo  may  be  so  extreme  as  to  cause  nausea  and 
vomiting  and  require  the  exclusion  of  the  affected  eye  from  the 
visual  act. 

In  the  individual  case  we  may  have  to  decide  whether  the  co- 
existence of  deafness  with  vertigo  or  of  specific  disease  with 
vertigo  indicates  a  casual  relation  or  merely  a  fortuitous  coinci- 
dence, and  this  question  is  by  no  means  academic.  Considering 
our  limited  knowledge  of  the  pathology  and  minute  physiology 
of  the  inner  ear,  we  may  only  be  able  to  arrive  at  a  decision 
ex  juvantibus. 

In  connection  with  specific  disease,  I  wish  to  refer  to  salvar- 
san  injections,  and  to  the  fact  that  attacks  of  vertigo  with  other 
marked  systemic  disturbance  are  not  rare.  \'arious  theories 
have  been  advanced,  but  we  are  still  in  doubt  whether  we  have 
to  deal  with  acute  toxic  (arsenical)  vestibular  neuritis,  laby- 
rinthine hyperemia  due  to  setting  free  of  a  certain  number  of 
spirochetss  in  the  blood  stream,  or  a  Herxheimer's  reaction. 

The  arbitrary  age  limit  of  fort)'  by  no  means  excludes  arte- 
riosclerosis, at  least  in  America.  This  fact  might  explain  the 
variable  result  of  operative  treatment  and  the  necessity  of  mak- 
ing two  subdivisions  of  classes,  those  benefited,  and  those 
unimproved.  The  latter  were  possibly  juvenile  arteriosclerot- 
ics, or  at  least  premature  presenile  arteriosclerotics.  We  may 
in  time  to  come  realize  that  there  are  other  changes,  possibly 
in  nerves  and  ^nd  organs,  as  well  as  in  bony  tissues  and  struc- 
tures, quite  analogous  to  arteriosclerosis  in  their  deleterious 
effect  on  function,  and  that  such  morbid  processes,  like  certain 
low  grade  intoxications  and  infections,  may  well  produce  a 
gradual  and  slowly  progressive  deafness,  together  with  nutri- 
tional and  circulatory  disturbances,  giving  rise  to  vertigo  and 
vertiginous  states.  Gastrointestinal  or  renal  autointoxication 
may  produce  a  symptom  complex  closely  simulating  brain 
tumor,  with  nausea  and  vomiting  in  the  foreground  of  the 
clinical  picture.  How  much  of  this  is  due  to  toxic  causes  and 
how  much  to  increased  intracranial  pressure  ?  We  know,  since 
Gushing  has  pointed  it  out  to  us,  that  the  choked  disc  of 
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B right's  neuro retinitis  is  not  due  only  or  even  mainly  to  toxic 
and  vascular  anomalies,  as  was  accepted  traditionally,  but  is  a 
manifestation  of  high  pressure  within  the  skull.  Similar  fac- 
tors acting  in  less  intense  degrees  would  undoubtedly  produce 
vertigo. 

As  to  labyrinthine  hemorrhage,  it  seems  probable  that  this 
may  occur  at  a  comparatively  early  stage  in  life.  While  it  is  true 
that  the  hemorrhages  due  to  pronounced  atheroma  are  charac- 
teristic of  senility,  we  may,  I  believe,  have  presenile  changes, 
just  as  we  have  them  in  the  retina,  where,  too,  as  I  mav  remind 
you,  it  was  formerly  thought  that  hemorrhages  were  only  found 
in  old  age.  Various  blood  states,  leukemia,  malaria,  pernicious 
anemia,  purpura,  septic  systemic  and  local  infections,  and 
finally  some  toxic  drugs  and  mineral  poisons,  predispose  to, 
and  excite,  capillary  hemorrhages  in  comparatively  young  sub- 
jects. 

Tinnitus  might  be  explained  as  a  symptom  of  autogenous 
irritation,  depending  on  paralytic  dilatation  of  blood  vessels  in 
the  cochlea  following  complete  obstruction,  as  in  partial  throm- 
bosis or  transient  spasm.  This  is  quite  analogous,  clinically 
and  pathologically,  to  visual  symptoms  of  flashes  of  light  ob- 
served in  cases  of  vascular  spasm  of  the  retina  and  in  the 
dazzling  scotorna  of  hemicrania,  which  is  undoubtedly  due  to 
localized  brain  anemia. 

Among  traumatic  agents  we  must  consider  the  effect  of  sud- 
den and  intense  stimulation  by  sound.  It  would  seem  not  at 
all  improbable  that  very  high  pitched  or  penetrating  tones  might 
cause  such  vibration  as  to  tear  a  number  of  delicate  vessels 
in  cochlea  or  labyrinth.  I  have  known  the  low  pitched  vibrat- 
'ing  hum  of  a  locomotive  exhaust  to  produce  most  annoying 
symptoms  of  confusion  very  much  like  vertigo. 

Persistence  of  equilibrational  disturbances,  as  inability  to 
walk  in  the  dark,  after  the  cessation  of  tinnitis,  would  seem 
to  indicate  that  neuritis  of  the  vestibular  nerve  had  progressed 
to  degeneration  and  complete  loss  of  function,  which  was  then 
to  be  compensated,  in  time,  by  the  contralateral  labyrinth. 

Repeated  and  sustained  emotional  excitement  may  produce 
effects  not  unlike  those  of  arteriosclerosis,  of  which  it  is  again 
a  frequent  cause.  Vertigo  in  the  morning  is  not  infrequently 
observed  as  a  result  of  sexual  erethism,  continued  and  unre- 
lieved by  the  natural  climax  and  consequent  relief  of  tension, 
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physical,  vascular,  and  emotional,  and  in  such  other  emotional 
stress  as  continued  apprehension  of  loss  of  money,  or  of  repu- 
tation, worry,  anger. 

We  must  bear  in  mind  the  possible  influence  of  toxic  factors, 
especially  in  gouty  subjects  and  in  some  of  the  cases  with  di- 
minished blood  pressure. 

Vertigo  with  ocular  symptoms  borders  on  the  migraine 
complex,  which,  as  we  know  to  our  regret,  is  not  at  all  un- 
common. The  account  of  the  case  of  visual  aura  followed  by 
intense  vertigo  and  nausea  certainly  suggests  eye  strain  with 
scintillating  scotoma.  Vertigo  coming  on  with  bright  light,  as 
reported,  or,  and  this  is  curious,  with  loud  noises,  suggests 
retinocerebral  vascular  spasm,  or  the  peculiar  synergy  known 
as  photophonism  or  phonophotism,  if  you  prefer,  noted  in  not 
a  few  subjects  of  unstable  emotional  equilibrium.  With  these 
subjects  every  perception  of  sound  produces  a  sensation  of 
color,  and  vice  versa ;  they  "hear"'  red,  green,  blue,  as  the 
case  may  be,  with  the  tones  of  different  instruments ;  the  violin 
is  green,  the  clarinet  yellow,  and  so  on. 

A  visual  or  rather  an  ocular  component  may  be  present  in  a 
number  of  forms  of  what  we  may  term  reflex  vertigo.  Thus 
in  the  vertigo  of  seasickness,  it  is  hard  to  say  just  how  much  is 
due  to  the  constant  changes  in  position  of  surrounding  objects, 
how  much  to  splanchnic  irritation,  how  much  to  actual  rotation 
involving  not  only  the  semicircular  canals  but  the  entire  brain 
and  meninges.  The  effect  of  constrained  eye  positions  and 
abnonnal  muscle  action,  intensified  by  eye  strain  and  retinal 
torpor  due  to  insufficient  illumination,  is  seen  in  miner's  nys- 
tagmus, which  is  often  associated  with  what  must  be  a  purely 
reflex  vertigo.  Even  lesser  degrees  of  muscular  imblance  may, 
as  has  already  been  stated,  cause  similar  vertiginous  states.  It 
imposes  on  us  the  responsibility  of  having  a  careful  and  com- 
plete ophthalmoscopic  examination  made  of  such  cases  as  are 
not  evidently  aural,  and  even  in  these  we  may,  as  I  have  done, 
make  the  interesting  and  rather  surprising  discovery  of  latent 
and  unsuspected  eye  strain. 

Dr.  T.  p.  Berexs  said  that  he  only  wished  to  emphasize 
what  had  been  said  about  the  danger  of  operations  on  the 
labyrinth,  and  to  thank  Mr.  Lake  for  coming  over  and  pre- 
senting this  paper,  for  the  excellence  of  the  classification  of 
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these  cases,  and  for  the  unusual  clearness  with  which  the  sub- 
ject had  been  treated. 

Mr,  Lake,  closing  the  discussion,  alluded  first  to  the  very 
clear  and  interesting  remarks  made  by  Dr.  Dana,  especially 
upon  the  influence  of  the  cerebellum  upon  vertigo. 

Dealing  then  with  the  criticisms  which  had  been  made,  as  a 
whole.  The  first  point  was  the  brief  allusion  he  had  made  to 
specific  disease — lues.  This  was  chiefly  because  he  had  omitted 
many  parts  of  his  original  paper  on  account  of  its  length,  and 
specific  disease  was  one.  In  considering  the  value  of  salvarsan 
and  its  dangers,  Mr.  Lake  took  the  opportunity  of  expressing 
his  astonishment  that  so  powerful  a  drug  should  be  given  in- 
travenously with  no  precautions  and  in  a  standard  dose — not 
considering  the  body  weight,  nor  the  state  of  the  blood,  nor  its 
coagulability.  As  to  the  intratympanic  use  of  pilocarpin,  Mr. 
Dench  was  much  to  be  congratulated  upon  his  results. 

With  regard  again  to  the  galvanic  tests  and  reactions  in 
cases  of  aural  vertigo,  Mr.  Lake  said  that  time  had  been  want- 
ing, and  he  thought  would  always  be  wanting,  to  allow  of  all 
these  tests  being  employed.  For  time  represents  the  doctor's 
capital. 

Mr.  Lake  had  never  regarded  Babinsky's  work  as  quite  re- 
liable from  an  aurist's  point  of  view,  the  absence  of  tests  and 
proper  aural  treatment  rendering  them  useless.  At  all  events, 
the  effect  of  lumbar  puncture  was,  inter  alia,  to  lower  the  blood 
pressure,  an  effect  to  be  obtained  otherwise. 

With  regard  to  increased  labyrinthine  pressure,  personally 
he  was  skeptical  as  to  its  existence. 

In  respect  to  operation,  he  had  removed  all  the  semicircular 
canals  once,  but  the  shock  was  very  severe  and  so  he  proceeded 
to  attack  the  vestibule.  As  for  the  operation  being  dangerous 
or  not,  he  believed  that  turned,  as  he  has  hinted,  upon  the  ques- 
tion of  strict  antisepsis. 

In  conclusion,  Mr.  Lake  expressed  his  great  appreciation  of 
the  honor  done  him,  not  alone  by  the  invitation  he  had  received 
from  their  chairman,  but  by  the  attendance  of  so  many  of  his 
colleagues,  especially  to  those  who  had  covered  long  distances 
for  so  short  a  time. 
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presentation  of  cases. 

Sarcoma    of   the    Tonsil    or   Tonsillar    Manifestation    of    Hodgkins* 

Disease. 

Dr.  G.  A.  ToRRisox :  E.  S.,  68  years  old,  engineer,  had 
been  troubled  for  the  past  week  with  difficult  and  painful 
deglutition.  He  had  entered  the  Presbyterian  Hospital  a  year 
ago,  where  a  diagnosis  of  Hodgkins'  disease  had  been  made. 
Family  history-  was  negative.  He  denied  having  had  syphilis. 
Inspection  of  the  throat  showed  an  enormously  enlarged  left 
tonsil,  which  reached  nearly  over  to  its  fellow  on  the  opposite 
side.  The  latter  was  normal  in  size.  There  were  enlarged 
glands  in  the  left  side  of  the  neck.  The  surface  of  the  enlarged 
tonsil  was  smooth  and  presented  a  reddened  and  glazed  appear- 
ance, suggesting  a  large  tonsillar  abscess.  An  incision  gave  no 
pus,  the  knife  entering  a  cavity  which  proved  to  be  an  enlarged 
crypt.  The  probable  diagnosis  then  lay  between  sarcoma  and 
a  tonsillar  manifestation  of  Hodgkins'  disease,  the  latter  being 
the  more  likely. 

Perforation  of  ShrapnelTs   Membrane. 

Dr.  J.  Holinger:  The  patient  was  a  painter,  32  years  of 
age.  He  has  been  suffering  from  acute  otitis  media  for  the 
last  five  days,  with  very  copious  discharge.  There  was  a  tit- 
shaped  perforation  in  the  region  of  Shrapnell's  membrane.  The 
perforation  of  Shrapnell's  membrane  is  always  due  to  a  chronic 
process,  says  Bezold.  Politzer,  on  the  other  hand,  insists  that 
he  saw  perforations  in  this  part  in  acute  inflammations.  This 
case  seemed  to  be  an  argument  in  favor  of  Politzer 's  theory. 
Dr.  Holinger  slit  the  tit,  and  today,  two  weeks  after  the  dem- 
onstration, the  tit  had  disappeared  and  the  perforation  was 
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in  the  posterior  upper  quadrant.  The  swelHng  and  the  pus 
must  have  moved  the  soft  parts.  So  the  case  supports  Bezold's 
contention. 

Tuberculosis  of  the  Nasal  Cavities. 

Dr.  Otis  H.  Maclay  presented  a  case  of  suspected  tuber- 
cular destruction  of  the  nasal  cavities,  the  turbinate  tissues 
entirely  gone,  much  crusting,  some  odor,  bony  surfaces  exposed 
in  various  regions  of  the  nose.  Antisyphilitic  treatment  had 
been  tried  without  apparent  benefit;  for  the  last  two  months 
has  been  under  injections  of  tuberculin,  with  decided  improve- 
ment. 

Paper:     Resonators,   With   Special    Reference   to   the   Schaefer 
Apparatus.* 

Dr.  Ror.ERT  Sonnknschein  :  Resonators  are  appliances  which 
have  the  property  of  selecting' out  and  reinforcing  certain 
sounds.  Resonance  is  the  reinforcement  or  intensification  of 
sounds  due  to  the  union  of  direct  and  reflected  waves.  Resona- 
tors have  been  used  in  various  ways  by  different  men,  such  as 
Helmholtz,  Schaefer,  Abraham,  Wien,  Wastzmann,  and  others, 
for  the  investigation  of  many  physical  problems,  among  them 
the  analysis  of  tones,  especially  the  vowels,  the  study  of  "inter- 
ference tones,"  etc.  Although  very  simple  apparatus,  such  as 
a  lamp  chimney,  a  tube  of  cardboard,  or  a  bottle,  may  serve 
as  a  resonator,  still  the  best  thing  is  either  a  spherical  resonator 
or  a  metal  cylindrical  tube,  both  of  which  may  be  connected 
with  the  ear.  If  open  at  both  ends,  the  pitch  of  a  resonator  is 
higher  than  if  one  end  is  closed.  On  the  other  hand,  a  resonator 
is  of  deeper  pitch  (a)  the  larger  the  air  containing  space,  and 
(b)  the  narrower  the  sound  opening  happens  to  be.  Tones  of 
medium  pitch  are  the  ones  most  intensely  reinforced,  the  very 
low  and  the  very  high  ones  much  less  so. 

The  Schaefer  set  of  resonators  consists  of  four  cylindrical 
brass  tubes  of  dififerent  lengths,  but  the  same  diameter.  One 
end  is  open,  the  other  closed  by  a  plate  having  a  central  aper- 
ture. Over  the  latter  is  a  conical  extension  intended  to  be 
placed  in  the  meatus  auditorius,  or  to  be  connected  with  tubing 
for  introduction  into  the  ear.  For  occluding  the  small  opening 
when  the  resonators  are  not  to  be  inserted  into  the  meatus, 
rubber  plugs  are  provided.  Each  resonator  tube  fits  accurately 
into  another  cvlinder,  but  can  be  moved  in  and  out.    The  inner 
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tube  is  graduated  in  millimeters,  and  at  the  same  time  the  tones 
for  which  the  resonator  acts  at  different  lengths  are  indicated 
by  letters  giving  the  notes  of  the  scale.  The  gradation  corre- 
sponds to  the  tones  of  the  temperate  scale  based  on  a^  (435 
v.d.),  at  a  temperature  of  18  degrees  C.  (about  64.4  de- 
grees F.). 

The  advantage  of  the  Schaefer  resonators  seems  to  lie  in 
their  being  compact,  accurate,  comparatively  cheap,  and  easily 
adjustable  to  any  desired  tone  between  A  (108  v.  d.)  and  c* 
(1024  v.d.). 

CONCLUSIONS. 

Resonators  can  be  used  for  various  purposes :  ( 1 )  In  phys- 
ical research,  in  the  analysis  of  tones,  etc.;  (2)  in  testing 
tuning  forks  to  see  if  the  actual  tone  is  the  one  claimed  to  be 
present;  (3)  for  determining  the  pitch  of  unmarked  forks  or 
that  of  any  other  sounding  body  whose  tone  comes  within  the 
range  of  the  resonators  employed ;  (4)  and  last,  but  not  least, 
for  testing  the  absolute  duration  of  hearing  for  any  tone  or  set 
of  sounds. 

DISCUSSION. 

Dr.  Richard  H.  Brown  asked  whether,  if  you  get  a  res- 
onator tuned  to  about  a  medium  pitch,  such  as  a  man  talking 
in  a  very  monotonous  voice,  that  can  be  used  by  a  person  with 
diminished  hearing,  to  catch  enough  of  the  sound  vibrations  to 
enable  that  person  to  hear  better?  He  wondered  if  that  had 
been  tried. 

Dr.  J.  HoLiNGER  did  not  believe  that  resonators  have  been 
used  or  tried  for  the  purpose  spoken  of  by  Dr.  Brown,  and  he 
did  not  believe  that  it  would  be  feasible.  The  bulk  of  the 
resonators  excluded  their  being  carried  around  by  a  person. 
One  important  application,  however,  might  be  this:  The  res- 
onators of  the  well  known  span  from  c^  to  g^  might  be  used  in 
determining  the  degree  of  defect  in  hearing  in  children,  in  or- 
der to  find  out  which  deafmutes  could  be  educated  through 
their  sense  of  hearing.  If  hearing  extended  over  this  well 
known  span  and  amounted  to  hearing  the  tuning  forks  of  this 
pitch  for  ten  per  cent  of  their  normal  duration,  hearing  could 
be  used  for  educating  children. 
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Dr.  Edwin  Pynchon  asked  Dr.  Sonnenschein  if  he  had 
had  any  experience  with  the  audiometer.  This  instrument  had 
a  httle  bell,  the  tone  of  which  could  be  modified  as  desired  by 
the  examiner. 

Dr.  Sonnenschein,  in  closing  the  discussion,  added  a  little 
to  what  Dr.  Holinger  had  said  in  answering  Dr.  Brown's  ques- 
tion. It  would  not  be  possible  to  use  these  resonators  very 
well  as  an  aid  to  hearing,  for  the  reason  that,  while  it  is  true 
that  the  range  not  only  covers  the  range  given  by  Bezold,  that 
is,  from  b^  to  g^  (these  go  considerably  lower  than  that — an 
octave,  and  also  a  full  octave  higher),  we  must  remember  that 
it  is  the  overtones  in  the  various  vowels  that  give  the  quality 
to  the  voice.  Now,  even  though  people  speak  in  a  socalled 
monotone,  every  vowel  has  certain  overtones,  and  each  res- 
onator will  resound  only  to  one  particular  tone  when  adjusted 
at  a  certain  length. 

So  far  as  teaching  deafmutes  was  concerned,  which  was 
referred  to  by  Dr.  Holinger,  of  course  that  is  very  important, 
but  he  thinks  that  the  same  remarks  would  apply,  namely,  that 
these  resonators  not  only  cover  this  area,  but  more  than  that. 
Regarding  Dr.  Pynchon's  question  about  the  audiometer,  Dr. 
Sonnenschein  has  had  no  practical  experience  with  it.  It  is  an 
apparatus  not  for  reinforcing  sound,  but  for  testing  hearing  by 
means  of  a  hammer  enclosed  in  a  sounding  box,  which  is  con- 
trolled entirely  from  the  outside,  so  that  the  patient  has  no 
way  of  judging  what  intensity  of  sound  is  being  produced. 
This  is  connected  with  the  ear  by  tubing  as  in  a  stethoscope. 
One  can  produce  an  intensity  of  sound  from  0  to  10,  and  thus 
see  when  the  patient  begins  to  appreciate  that  sound. 

Dr.  Brown  asked  whether  it  is  known  what  the  actual  dif- 
ference of  pitch  is  in  the  vowel  tones  in  monotone  talk. 

Dr.  Sonnenschein  replied  that  even  in  a  monotone  the 
quality  of  speech  depends  entirely  on  the  articulation  and  em- 
phasis, whereas  the  specific  tone  would  have  to  have  the  same 
pitch.  Even  if  a  person  speaks  in  a  monotone  and  pronounces 
dififerent  vowels,  they  are  of  different  pitch. 

Dr.  Brown  asked  what  is  the  difference. 

Dr.  Sonnenschein  said  he  has  forgotten  the  exact  differ- 
ence, but  believes  that  Wolf  showed  that  there  is  a  range  of 
almost  three  octaves  in  pitch  of  the  various  vowels  and  con- 
sonants. 
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Paper:     The    Physiology    of   the    Semicircular   Canal»^A    Lantern 
Demonstration. 

By  George  E.  Shamp-augh,  M.  D., 

Chicago. 

Dr.  Shambaugh  pointed  out  the  importance  of  obtaining 
a  correct  idea  of  the  anatomy  of  the  end  organ  in  the  semi- 
circular canal,  and  the  difficulties  encountered  in  making; 
preparations  of  these  end  organs.  The  end  organ  in  the  semi- 
circular canals  is  the  crista  ampullaris,  which  forms  a  ridge 
placed  so  as  to  receive  the  full  impact  of  the  endolymph  passing 
from  the  utricle  into  the  canal  or  from  the  canal  into  the  utri- 
cle. Both  sides  and  the  crest  of  the  crista  are  covered  by  hair 
cells.  Superimposed  above  the  crista  is  placed  the  cupola, 
which  is  separated  by  an  appreciable  space  from  the  free  sur- 
face of  the  epithelium.  The  hairs  of  the  hair  cells  project  into- 
the  under  surface  of  the  cupola.  The  cupola  is  a  stationary 
cap  which  is  not  capable  of  being  displaced  by  endolymph 
currents. 

analysis  of  the  physical  reactions   which   produce  a. 

stimulation  of  the  hair  cells  of  the  crista 

ampullaris. 

1.  The.  stimulation  of  the  hair  cells  is  the  result  of  an  irrita- 
tion applied  to  the  projecting  hairs. 

2.  The  irritation  of  the  hairs  is  brought  about  by  an  inter- 
action between  the  cupola  and  the  hairs. 

3.  This  interaction  is  occasioned  normally  by  the  impaction 
of  endolymph  currents  against  the  sides  of  the  cupola. 

4.  Only  those  hair  cells  on  the  side  of  the  crista  receiving 
the  impact  are  stimulated  by  a  current  of  endolymph. 

Conclusions  that  are  still  unsettled  in  the  analysis  of  these 
physical  reactions  are: 

1.  Is  the  duration  of  the  stimulation  of  the  hair  cells  the 
same  as  the  duration  of  the  endolymph  current? 

2.  Is  the  duration  of  the  nystagmus  the  same  as  the  duration 
of  the  endolymph? 

Since  we  are  able  to  observe  objectively  the  duration  of  nys- 
tagmus, the  answer  to  these  questions  can  be  approached  by 
finding  some  way  of  estimating  the  duration  of  an  endolymph 
current.    Three  methods  are  known  by  which  the  duration  of 
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the  endolymph  current  can  be  estimated:  (1)  The  Ewald  ex- 
periment; (2)  the  compression  test  in  fistula  cases,  and  (3)  the 
fact  that  in  caloric  stimulation  of  the  semicircular  canal  it  is 
necessary,  in  order  to  get  an  endolymph  current,  that  the  canal 
be  placed  in  a  vertical  position.  The  endolymph  current  which 
is  occasioned  in  this  way  by  caloric  stimulation  ceases  the 
moment  the  canal  is  placed  in  the  horizontal  plane.  In  all 
three  of  these  experiments  we  observe  that  the  duration  of  the 
nystagmus  produced  by  an  endolymph  current  stops  apparently 
the  moment  the  endolymph  current  ceases. 

PHENOMENA  IN  ROTATION  EXPERIMENT. 

On  starting  rotation  a  patient  develops  a  nystagmus  in  the 
direction  of  the  rotation.  After  rotation  has  continued  for 
some  moments  this  nystagmus  disappears.  If  the  speed  of 
rotation  is  now  accelerated,  this  nystagmus  will  again  return. 
On  suddenly  stopping  rotation  a  nystagmus  develops  in  the 
opposite  direction,  which  also  lasts  for  a  number  of  seconds 
before  subsiding.  The  simplest  explanation  for  these,  phe- 
nomena was  offered  by  Breuer  and  Crum  Brown,  who  ex- 
plained them  as  the  result  of  inertia  of  the  endolymph.  Breuer 
gave  up  the  idea  later,  because  of  the  difficulty  in  accounting 
for  the  inertia  of  endolymph  in  the  small  canals  producing  an 
endolymph  current  that  would  last  long  enough  to  explain  the 
duration  of  the  turning  and  after-turning  nystagmus.  Breuer 
accepted  the  conclusions  that  both  on  starting  and  on  stopping 
turning  there  can  be  but  a  momentary  impulse  to  the  endo- 
lymph. He  still  believed  that  the  duration  of  the  nystagmus 
depended  upon  the  duration  of  the  stimulation  of  the  hair  cells. 
In  order,  therefore,  to  account  for  the  stimulation  of  the  hair 
cells  lasting  long  enough  to  explain  the  duration  of  nystagmus 
in  the  rotation  tests,  Breuer  assumes  that  the  momentary  im- 
paction of  endolymph  displaces  the  cupola.  This  displacement 
of  the  cupola  produces  a  stimulation  of  the  hair  cells  that 
continues  until  the  cupola  has  been  drawn  back  to  its  normal 
position.  Barany's  explanation  for  the  rotation  phenomena  is 
that  there  are  two  nystagmus  centers,  each  containing  stored 
energy  which  requires  just  so  much  time  to  become  expended 
after  stimulation.  One  center  produces  nystagmus  toward  the 
right,  the  other  toward  the  left.    Barany  believes  that  there  is 
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but  a  momentary  impulse  to  the  endolymph  on  starting  and  on 
stopping  rotation.  This  produces  a  momentary  stimulation  of 
the  hair  cells.  The  impulse  on  starting  rotation  stimulates  the 
center  which  produces  nystagmus  toward  one  side,  and  the  im- 
pulse on  stopping  rotation  produces  stimulation  of  the  center 
which  directs  nystagmus  toward  the  other  side. 

Fundamental  objections  to  both  the  Breuer  and  Barany 
hypothesis  are  the  experiments  cited  above,  where  in  the  fistula 
test  and  in  the  caloric  stimulation  the  nystagmus  stops  the 
moment  the  endolymph  current  stops.  If  either  the  Breuer  or 
the  Barany  hypothesis  were  correct,  the  first  impact  of  endo- 
lymph in  both  of  these  tests  should  produce  a  nystagmus  which 
would  continue  for  some  moments  after  the  endolymph  current 
ceased. 

Other  phenomena  in  the  rotation  experiment  are  that  the 
maximum  after-nystagmus  is  obtained  after  about  ten  rota- 
tions, and  that  a  shorter  after-nystagmus  is  obtained  when  we 
rotate  a  patient  a  shorter  or  a  longer  time ;  and  the  fact  that 
after  a  prolonged  rotation  in  certain  individuals  there  is  not 
only  a  shorter  after-nystagmus,  but  when  this  dies  out  there 
develops  a  nystagmus  directed  toward  the  same  side  as  the 
turning  nystagmus,  a  socalled  after  after-nystagmus.  These 
phenomena  are  not  accounted  for  in  Breuer's  theory,  nor  can 
they  be  explained  with  Barany's  hypothesis.  They  are  ex- 
plained, however,  as  phenomena  of  fatigue  from  overstimula- 
tion, if  we  accept  the  theory  that  the  duration  of  the  nystagmus 
is  dependent  upon  the  duration  of  an  endolymph  current. 

ORIGIN   OF  LABYRINTH  TONUS. 

The  phenomena  of  labyrinth  tonus  can  be  intelligently  under- 
stood only  by  keeping  in  mind  the  following  facts  in  the  physi- 
ology' of  the  semicircular  canals:  (1)  An  endolymph  current 
stimulates  only  the  hair  cells  on  the  side  of  the  crista  receiving 
the  impact;  (2)  an  endolymph  current  in  one  direction  in  a 
canal  produces  stimulation  of  the  muscles  which  direct  nystag- 
mus toward  one  side;  an  endolymph  current  in  the  opposite 
direction  stimulates  the  muscles  which  direct  nystagmus  toward 
the  other  side.  In  each  semicircular  canal  the  stimulation 
which  results  from  an  endolymph  current  which  directs  nys- 
tagmus toward  the  same  side  is  greater  than  the  stimulation 
from  the  endolymph  current  which  directs  nystagmus  to  the 
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Other  side.  In  other  words,  in  each  crista  impulses  from  the 
hair  cells  on  one  side  produce  nystagmus  in  one  direction,  and 
impulses  from  the  hair  cells  on  the  other  side  produce  a  nys- 
tagmus in  the  opposite  direction,  the  stronger  impulses  coming 
from  those  hair  cells  which  direct  nystagmus  toward  the  same 
side.  Labyrinth  tonus  is  the  result  of  impulses  constantly  em- 
anating from  the  hair  cells  on  both  sides  of  each  crista.  From 
each  labyrinth,  therefore,  tonus  impulses  emanate  which  tend 
to  produce  nystagmus  toward  both  sides  ;  but  since  the  stronger 
impulses  are  those  which  produce  nystagmus  toward  the  same 
side,  the  tonus  from  a  labyrinth,  if  unchecked  by  corresponding 
impulses  from  the  opposite  labyrinth,  will  always  produce  nys- 
tagmus toward  the  same  side.  The  stimulation  of  the  hair 
cells  which  produces  tonus  impulses  is  probably  occasioned  by 
the  intralabyrinth  pulsations  associated  with  each  beat  of  the 
heart.  Any  unilateral  increase  in  the  pulsations  would  tend  to 
increase  the  tonus  from  a  labyrinth  which  would  disturb  the 
normal  equilibrium  and  produce  a  nystagmus  directed  toward 
the  same  side.  This  condition  is  observed  clinically  in  cases 
of  labyrinth  congestion  occasionally  associated  with  acute  otitis 
media ;  also  in  most  cases  of  serous  labyrinthitis  where  the  con- 
gestion of  the  labyrinth  appears  to  be  the  most  important 
change.  In  the  severer  types  of  serous  labyrinthitis  it  has  been 
observed  that  during  the  onset  and  during  the  later  stages  of 
recovery  there  is  a  spontaneous  nystagmus  directed  toward  the 
same  side,  produced  apparently  by  hyperemia  in  the  labyrinth. 
During  the  height  of  the  process,  when  the  serous  exudate  is 
sufficient  to  paralyze  the  action  of  the  hair  cells,  the  labyrinth 
tonus  in  this  labyrinth  is  suppressed,  and  for  a  time  spon- 
taneous nystagmus  is  directed  toward  the  normal  side. 

In  cases  of  diffuse  suppuration  of  the  labyrinth  the  spon- 
taneous nystagmus  is  directed  toward  the  normal  side,  because 
now  the  normal  tonus  from  this  labyrinth  is  unchecked  by 
impulses  from  the  diseased  labyrinth. 

ORIGIN    OF   COMPENSATORY   TONUS    AFTER   DESTRUCTION    OF   THE 

LABYRINTH. 

The  disturbance  of  equilibrium  which  follows  the  suppres- 
sion of  labyrinth  tonus  when  one  labyrinth  is  destroyed,  rapidly 
disappears  because  compensatory  tonus  develops  to  take  the 
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place  of  the  tonus  from  tlie  destroyed  labyrinth.  Tonus  im- 
pulses to  the  voluntary  muscles  have  two  sources:  (1)  Tonus 
from  the  labyrinth,  and  (2)  tonus  from  extralabyrinth  afferent 
impulses.  The  sudden  destruction  of  a  labyrinth  destroys 
permanently  the  labyrinth  tonus  from  this  side,  and  at  the  same 
time  apparently  suppresses  temporarily  much  of  the  extralaby- 
rinth tonus  to  the  same  muscles.  In  the  recovery  from  the 
disturbed  equilibrium  which  follows  the  sudden  destruction  of 
a  labyrinth,  the  first  process  is  the  return  of  the  extralabyrinth 
tonus  impulses  which  the  sudden  shock  temporarily  suppressed. 
The  next  step  is  a  compensatory  increase  in  the  extralabyrinth 
tonus  to  balance  the  tonus  from  the  normal  labyrinth,  and, 
finally,  in  this  readjustment  there  often  appears  to  be  a  com- 
pensatory increase  in  those  impulses  from  the  normal  labyrinth 
which  tend  to  produce  nystagmus  toward  the  opposite  side. 
It  is  only  in  cases  of  long  standing  labyrinth  destruction,  where 
the  tonus  impulses  from  the  normal  labyrinth  which  direct  nys- 
tagmus toward  the  opposite  side  apparently  increase  so  as  to 
balance  tonus  impulses  which  direct  nystagmus  toward  the 
same  side ;  in  other  words,  when  the  impulses  from  the  hair 
cells  on  the  two  sides  of  the  cristse  are  equal.  When  the  tonus 
impulses  from  the  hair  cells  on  both  sides  of  a  crista  are  equal, 
then  the  after-nystagmus  in  the  rotation  tests  will  be  as  strong 
toward  the  defective  as  toward  the  normal  side.  This  has  only 
been  observed  in  cases  of  long  standing  unilateral  labyrinth 
destruction. 

DISCUSSION. 

Dr.  Richard  H.  Brown  believes  all  of  the  explanations  he 
has  heard,  and,  so  far  as  he  followed  Dr.  Shambaugh,  his  ex- 
planation, also,  presupposes  that  in  rotary  nystagmus  we  have 
a  motion  circulation  in  the  canal — take  the  horizontal  canal  as 
an  example.  If  this  canal  were  commensurate  with  the  head, 
it  would  be  a  circle  of  some  four  inches  in  diameter,  revolving 
around  its  center,  but  in  fact  this  canal  is  a  little  thing  of  about 
one-quarter  inch  or  less,  and  revolving  at  the  end  of  a  radius 
of  some  two  inches.  It  seems  to  him  that,  revolving  in  that 
way,  we  would  have  a  centrifugal  action,  the  fluid  tending  to 
force  itself  to  the  outermost  circumference  and  circulating 
through  all  of  the  different  canals  to  the  outer  part.  He  would 
suggest  that  if  some  ingenious  man  could  make  a  pair  of  glass 
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labyrinths,  enlarged^  and  fill  them  with  fluid  containing  a  float- 
ing pigment,  then  mount  them  on  a  bar  of  perhaps  four  feet  in 
length,  in  exactly  the  same  relation,  and  rotate  them,  as  in  a 
centrifuge,  and  then  stop  'them,  he  could  observe  the  actual 
play  of  the  pigment  in  the  glass  index.  Thus  far  the  theories 
advanced  have  never  seemed  convincing  to  him. 

Dr.  E.  R.  Le;wis,  of  Dubuque,  Iowa,  believes  all  the  members 
present  were  greatly  in  Dr.  vShambaugh's  debt  for  the  presenta- 
tion of  this  very  admirable  discussion.  He  wished  particularly 
to  say  one  thing.  When  Dr.  Shambaugh  presented  this  matter 
some  year  and  a  half  ago,  he  could  not  accept  as  plausible  his 
idea  that  nystagmus  in  one  direction  was  caused  by  the  influ- 
ence of  the  cells 'on  one  side  of  the  crista,  and  nystagmus  in 
the  other  direction  was  caused  by  the  influence  of  the  cells  of 
the  other  side  of  the  crista.  At  that  time  the  doctor  did  not 
bring  out  the  point  that  iln  this  conception  the  cells  on  one  side 
exceed  in  their  impulse  value  the  cells  on  the  other  side ;  and 
the  objection  which  he  raised  at  that  time,  that  this  theory  was 
untenable  when  we  consider  that  nystagmus  is  produced  by  the 
infl^ience  of  the  cathode  which  stimulates  all  the  cells  equally 
at  the  same  time,  was,  he  thinks,  valid.  .But  now  that  Dr. 
Shambaugh  has  explained  that  he  considers  the  cells,  for  in- 
stance, in  the  anterior  vertical  canal  on  the  utricular  side,  of 
higher  value  than  the  cells  on  the  canal  side,  and  the  cells  on 
the  canal  side  of  the  horizontal  of  higher  value  than  those  of 
the  utricular  side,  the  objection  which  he  raised  is  satisfactorily 
disposed  of.  He  thinks  Dr.  Shambaugh's  theory  not  only 
plausible,  but  very  acceptable. 

Regarding  what  the  essayist  said  about  the  influence  of  the 
extralabyrinthine  tonus  in  comparison  with  the  influence  of 
labyrinthine  tonus,  he  thinks  there  is  a  great  deal  to  suggest 
that  the  relative  value  of  the  extralabyrinthine  tonus  is  very 
great.  Consider,  for  instance,  that  while  awake,  whether  in 
sitting  or  standing  still,  the  opposing  groups  of  skeletal  mus- 
cles are  evenly  balanced  in  their  contractions,  by  reason  of  the 
tonogenetic  current  from  the  afferent  impulses,  but  when  we 
commence  to  lose  consciousness  we  commence  to  fail  to  per- 
ceive afferent  imipulses  and,  coincidentally,  our  muscle  tonus 
begins  to  diminish.  With  the  onset  of  sleep  in  sitting  posi- 
tion, for  example,  which  gives  the  pull  of  gravity  a  chance  to 
exert  its  influence  upon  the  upright  head,  the  first  evidence  of 
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that  diminution  of  tonus  is  the  nod.  The  rtifscles  which  have 
held  the  head  upright  unconsciously,  by  reason  of  that  muscle 
tonus,  are  relaxed.  It  cannot  be  due  to  labyrinthine  tonogene- 
sis  alone,  because  in  the  very  nature  of  things , labyrinthine 
tonus  impulses  must  go  on  while  asleep  as  well  ^  awake.  It 
has  to  do,  therefore,  with  apperception,  and  if  tonogenesis 
were  overwhelmingly  of  labyrinthine  origin,  that  is,  if  the 
amount  of  tonus  impulses  emanating  from  the  labyrinth  over- 
whelmingly outmeasured  those  emanating  from  other  extra- 
labyrinthine  sources,  we  would  not  find  muscle  tonus  begin- 
ning to  diminish  when  we  commence  to  lose  consciousness, 
and  atony  commensurate  with  and  coincidental  with  uncon- 
sciousness. 

Dr.  George  W.  Boot  said  there  is  one  law  in  nystagmus 
which  he  has  never  seen  mentioned,  and  which  will  help  in 
remembering  the  directions,  namely:  Nystagmus  is  always 
in  the  opposite  direction  to  the  current  in  the  endolymph. 
While  he  thinks  Dr.  Shambaugh  is  undoubtedly  right  with 
reference  to  tonus  from  the  labyrinth',  namely,  that  the  pulsa- 
tions of  the  heart  give  rise  to  the  greater  amount  of  tonus,  he 
believes  that  a  great  deal  results  from  sound  waves.  The  sefni- 
circular  canals  are  m  such  intimate  relation  with  the  auditory 
portion  of  the  labyrinth  that  sound  waves  which  stimulate  the 
cochlea  are  almost  certain  to  stimulate  to  some  extent  the  end 
organs  of  the  semicircular  canals.  A  good  illustration  of  this 
tonus  is  in  the  action  of  our  muscles  when  some  unexpected 
noise  occurs  ;  for  instance,  when  writing,  if  an  unexpected  noise 
occurs,  there  is  a  break  in  the  writing.  It  is  the  same  phenom- 
enon which  makes  you  hold  your  breath  when  you  see  a,  person 
walking  in  a  particularly  dangerous  place.  You  do  not  make 
a  sound,  because  if  you  did  the  sound  waves  would  increase  the 
tonus  of  his  muscles,  and  the  greater  contraction  of  the  strong- 
er muscles  would  disturb  his  balance  and  cause  your  friend 
to  fall. 

Dr.  J.  Gordon  Wilson  was  sure  that  the  members  all  agreed 
in  acknowledging  their  indebtedness  to  Dr.  Shambaugh  for  the 
interesting  discussion  and  the  way  in  which  he  placed  before 
them  some  of  the  problems  involved  in  the  physiology  of  the 
labyrinth.  His  only  regret  is  that  the  essayist  tried  to  give  too 
much.  The  subject  bristles  with  difficulties  which  one  would 
like  to  discuss  at  length.    Many  questions  suggest  themselves. 
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For  instance,  the  one  raised  by  Dr.  Boot — the  relation  of  hear- 
ing to  the  tonus  labyrinth.  There  is  no  doubt  at  all,  in  Dr. 
Wilson's  mind,  of  this  relationship.  He  has  frequently  ob- 
served in  animals,  after  one  labyrinth  had  been  destroyed,  that 
stimulation  of  the  other  ear  by  sound  waves  would  immediately 
cause  that  animal  to  show  a  reaction  indicating  stimulation  of 
the  labyrinth.  We  are  all  agreed  that  the  labyrinth  is  one  of 
the  most  important  peripheral  organs  for  tonus,  but  at  present 
he  fmds  great  difficulty  in  accepting  Dr.  Shambaugh's  hypothe- 
sis regarding  its  origin.  In  discussing  tonus  it  ought  to  be 
made  very  clear  that  we  know  tonus  chiefly  through  its  in- 
crease or  diminution ;  and  that  of  the  tonus  which  exists  when 
the  body  is  at  rest,  the  continuous  tonic  reflexes,  our  knowl- 
edge is  very  indefinite.  We  know  that  mechanical  irritation 
of  the  labyrinth  and  of  its  nerves  will  produce  alterations  of 
tonus.  Also,  from  observations  oh  the  muscles — especially  the 
eye  muscles — we  must  conclude  that  when  the  body  is  at  rest 
there  is  also  an  influence  constantly  going  from  labyrinth  to 
these  eye  muscles.  But  where  does  this  tonus  originate,  and 
how  is  it  caused?  Brauer  believes  it  originates  in  connection 
with  the  otoliths.  Ewald  believes  it  is  produced  by  cilia  move- 
ments. There  is  also  the  physical  pressure  theory,  under  which 
head  one  may  class  such  an  hypothesis  as  that  of  Sydney  Scott, 
who  looks  for  an  explanation  in  the  heart's  action.  To  all 
these,  serious  objections  can  be  urged,  which  it  would  take  too 
long  to  discuss.  At  present  we  must  conclude  that  as  to  how 
and  where  this  permanent  reflex  is  produced  we  have  not 
sufficient  knowledge. 

Dr.  Shambaugh  suggests  that  the  hair  cells  play  an  important 
part  in  the  production  of  tonus  by  pull  or  by  pressure.  We  do 
know  that  in  the  horizontal  canal  of  birds,  movements  of  endo- 
lymph  towards  the  ampulla  cause  movements  opposite  to  and 
greater  than  those  from  ampulla  to  canal.  But  this  exists  only 
for  the  horizontal  canal,  and  is  the  reverse  in  the  superior. 
We  would  require  to  suppose,  on  Dr.  Shambaugh's  hypothesis, 
that  reversal  has  occurred  in  the  structure  of  the  ampullae  in 
the  two  canals,  of  which  we  have  no  atatomic  knowledge.  An 
easier  explanation  would  be  an  hypothesis  in  regard  to  the 
nerve  distribution  to  these  parts  along  lines  he  has  indicated 
elsewhere. 

Dr.  Wilson  cannot  agree  with  Dr.  Shambaugh  that  the  com- 
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pensatory  action  of  the  tonus  comes  from  the  other  ear.  Rota- 
tion after  one  side  labyrinth  destruction  speaks  against  such 
a  hypothesis.  In  animals — for  instance,  the  dog — destruction 
of  the  labyrinth  results  in  definite  torsion  of  the  head,  which 
is  permanent,  though  the  animal  recovers  from  the  destructton 
nystagmus  in  two  or  three  days.  So  there  are  certain  muscular 
actions  for  which  he  never  compensates,  and  some  for  which 
he  does.  Xow,  if  the  other  labyrinth  is  destroyed,  within  a 
short  time  the  head  readjusts  itself.  Here  the  second  laby- 
rinth has  not  compensated,  but  may  have  played  some  part  in 
preventing  the  compensation.  In  such  cases  he  cannot  see 
how  the  phenomena  are  to  be  accounted  for  by  a  compensa- 
tory mechanism  lying  in  the  semicircular  canals.  On  the  other 
hand,  positive  evidence  pointing  to  the  cerebrum  as  being  the 
seat  of  the  compensation  has  been  given  in  a  recent  paper,  by 
Wilson  and  Pike  (The  Effects  of  Stimulation  and  Extirpation 
of  the  Labyrinth  of  the  Ear  and  Their  Relation  to  the  Motor 
System),  read  before  the  Royal  Society  of  London  in  June, 
1912.  and  published  in  their  Transactions. 

There  are  one  or  two  points  in  all  discussions  on  the  physi- 
ology of  the  labyrinth  that  ought  to  be  clearly  understood. 
One  is  in  regard  to  the  socalled  currents  of  the  endolymph. 
It  is  unfortunate  that  the  word  current  is  used  for  movements 
of  the  endolymph  in  the  semicircular  canals.  Currents  are 
unthinkable.  What  probably  occurs  is  an  alteration  in  press- 
ure. This  view  finds  expression  in  the  now  generally  accepted 
Brown-^Iach-Brauer  hypothesis. 

Again,  what  comes  primarily  from  the  labyrinth  is  not  the 
nystagmus  or  double  movement,  but  a  deviation,  which  cor- 
responds to  the  slow  phase  in  the  ocular  movement.  The  quick 
phase  in  the  ocular  movement  is  extralabyrinthine,  and  one  of 
the  points  still  in  dispute  is  where  it  originates. 

The  paper  by  Dr.  Shambaugh  was  full  of  information,  and 
its  interest  increased  by  the  fact  that  he  drew  most  of  his  ref- 
erences from  man,  the  ultimate  test  to  which  all  our  experi- 
mental work  must  be  applied.  In  animals  we  can  perform 
more  definite  lesions  than  is  possible  in  man,  and,  watching 
their  outcome,  can  arrive  at  data  which  we  can  apply  to  path- 
ologic conditions  in  our  special  work.  We  strive  to  bring 
these  experimental  and  pathologic  conditions  into  agreement. 
\\Tiether  they  agree  or  not,  we  are  eyer  hopeful  that  the  out- 
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come  will  be  a  clearer  conception  than  we  now  have  of  the 
physiology  of  the  labyrinth. 

Dr.  Boot  said  that  both  Dr.  Shambaugh  and  Dr.  Wilson 
spoke  of  the  greater  sensitiveness  of  the  cells  on  one  side  of 
the  crista,  but  did  not  offer  any  suggestions  as  to  why  this 
should  be.  Barany  has  given  a  possible  explanation,  namely, 
that  the  nerve  supply  on  one  side  of  the  crista  may  be  greater 
than  on  the  other. 

Dr.  J.  HoLiNGER  mentioned  some  experiments  published 
more  than  ten  years  ago  by  Dr.  Fischer,  in  connection  with 
what  Dr.  Wilson  said.  Dr.  Fischer  destroyed  one  labyrinth 
completely  in  a  dog.  The  dog  was  very  sick  for  a  few  days, 
but  recovered  after  alx>ut  six  or  seven  weeks.  Then  the  other 
labyrinth  was  destroyed.  After  this  the  dog  was  sick  again, 
though  more  seriously,  and  recovered  much  more  slowly  than 
from  the  first  operation.  Then  he  took  other  dogs  and  de- 
stroyed a  certain  part  of  the  cortex  of  the  brain,  behind  the 
Rolandic  fissure.  The  dog  showed  no  direct  result  from  this 
destruction.  When,  however,  in  this  dog  he  destroyed  one 
labyrinth,  the  dog  did  not  recover,  and  was  unable  to  stand  on 
his  feet  again.  It  would  have  died  of  inanition  if  it  had  not 
been  fed  artificially.  That  would  mean  that  this  part  of  the 
cortex  is  capable  of  taking  the  place  of  one  labyrinth,  because 
if  that  part  of  the  cortex  was  not  destroyed  the  dog  would 
recover.  How  does  that  agree  with  the  theory  of  peripheral 
tonus  ? 

Dr.  Shambaugh,  in  closing,  said  that  Dr.  Brown  raised  the 
question,  whether  the  centrifugal  force  might  not  work  to 
check  a  motion  of  the  endolymph  in  the  canals,  especially  since 
these  canals  are  located  at  some  distance  from  the  pivot  of 
rotation.  This  question  has  been  brought  up  before,  and  he 
believes  there  is  no  difficulty  at  all  in  accounting  for  the  motion 
of  the  endolymph  in  a  mechanism  of  this  sort.  Dr.  Brown  also 
suggested  the  construction  of  a  model  to  demonstrate  exactly 
what  the  reactions  are  in  the  semicircular  canals.  This,  of 
course,  is  the  ideal,  if  it  were  only  possible  to  construct  such 
a  model;  but  even  if  it  were  possible  to  devise  a  model  that 
would  resemble  approximately  the  semicircular  canal  mechan- 
ism, such  a  model  would  be  lacking  in  the  finer  membranous 
structures  which  no  doubt  influence  decidedly  the  physical  re- 
actions resulting  from  rotation.    He  cannot  see  how  one  could 
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possibly  construct  a  model  that  would  be  of  any  assistance  in 
this  problem.  The  same  question  has  come  up  in  connection 
with  the  action  of  the  membrana  tectoria,  and  it  has  been  sug- 
gested that  one  must  devise  a  model  which  will  demonstrate 
how  the  membrana  tectoria  responds  to  sound  impulses.  Of 
course,  it  is  out  of  the  question  to  construct  such  a  model, 
since,  in  the  first  place,  we  don't  know  exactly  what  the  phys- 
ical properties  of  the  membrana  tectoria  are,  and,  in  the  second 
place,  even  if  we  did  know  what  these  properties  are,  the 
mechanism  is  entirely  too  delicate  and  intricate  to  permit  of 
imitation.  Ewald  at  one  time  constructed  a  model  in  which 
he  placed  a  taut  rubber  membrane,  which  was  devised  to  illus- 
trate the  response  in  the  membrana  basilaris  to  the  impulses  of 
sound  waves.  This  glass  model  permitted  Ewald  to  photo- 
graph the  vibrations  of  this  rubber  membrane,  as  it  responded 
to  tones  of  different  pitch.  Ewald  argued  that  this  illustrated 
the  manner  in  which  the  membrana  basilaris  responds  to  sound 
waves.  This  work  of  Ewald's  attracted  a  great  deal  more  at- 
tention than  it  deserved.  There  is  no  more  resemblance  be- 
tween the  model  constructed  by  Ewald  and  the  membrana 
basilaris  than  between  a  stretched  sheet  and  strings  of  a  piano. 

Dr.  Boot  and  Dr.  Wilson  suggest  that  the  sound  waves 
entering  the  ear  may  pass  up  through  the  vestibule  and  thus 
bring  about  a  stimulation  of  the  hair  cells  of  the  crista,  and 
account  in  this  way  for  the  origin  of  labyrinth  tonus.  It  would 
seem  that  the  close  anatomic  relation  between  the  two  parts  of 
the  labyrinth  might  suggest  that  the  same  impulses  could 
stimulate  the  two  sets  of  end  organs.  It  would  be  interesting 
if  experiments  could  be  devised  that  might  demonstrate  this. 
He  does  not  see  that  the  observation  pointed  out  by  Dr.  Boot, 
that  a  sharp  sound  startles  a  person,  is  necessarily  a  proof  that 
this  is  the  result  of  the  increased  labyrinth  tonus. 

Dr.  Lewis  suggests  that  extralabj'rinth  tonus  impulses  are 
more  important  than  the  tonus  from  the  labyrinth.  It  would 
seem  a  priori  that  the  tonus  impulses  emanating  from  a 
mechanism  that  has  been  set  aside  for  the  purpose  of  supplying 
tonus  would  be  more  delicate  and  more  important  than  the 
more  primitive  tonus  impulses  that  emanate  from  other  sources. 
He  does  not  know  of  any  way  by  which  it  is  passible  to  deter- 
mine whether  the  labyrinth  or  the  extralabyrinth  tonus  im- 
pulses are  the  more  important. 
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Dr.  Lewis  asks  whether  he  believes  that  the  principal  func- 
tion in  the  semicircular  canals  is  to  give  tonus?  Dr.  Sham- 
baugh  is  inclined  to  believe  that  the  tonus  function  of  the  semi- 
circular canals  is  as  important  as  any  function  they  may  have. 

Dr.  Lewis  thinks  that  the  chief  function  of  this  whole 
apparatus  is  to  sense  motion,  and  that  tonus  is  only  a  secondary 
function.  He  asked  Dr.  Shambaugh  whether  he  does  not 
believe  that  the  extralabyrinth  tonus  impulses  disappear  with 
loss  of  consciousness? 

Dr.  Shambaugh  does  not  see  any  reason  why  all  the  extra- 
labyrinthine  tonus  impulses  must  necessarily  stop  with  loss  of 
consciousness,  especially  if  these  extralabyrinth  tonus  im- 
pulses have  their  origin  in  the  action  of  the  viscera,  such  as 
the  pulsation  of  the  heart  and  the  act  of  respiration. 

Dr.  Lewis  suggests  that  the  nodding  which  occurs  when  one 
falls  asleep  in  a  chair  is  an  evidence  that  the  extralabyrinth 
tonus  disappears  with  loss  of  consciousness. 


LARYNGOLOGICAL   SECTION   OF   THE    ST.  LOUIS 
MEDICAL  SOCIETY. 

Meeting  of  January  20,  1913. 

Paper:    Widening  of  the  Palatal  Arch  for  the  Correction  of 
Deflections  of  the  Nasal  Septum.* 

Dr.  Geo.  V.  I.  Brown. — The  results  of  clinical  and  experi- 
mental observation,  which  were  presented  for  consideration 
by  Dr.  Brown,  were  designed  to  emphasize  the  possibility  of 
a  very  much  more  extended  association  between  defective 
nasal  and  maxillary  development,  with  their  consequent  path- 
ologic states  and  influences,  and  general  "development,  trophic 
changes,  nervous  disorders,  as  well  as  other  more  or  less 
remote  affections,  than  is  commonly  recognized  in  this  rela- 
tion. Certain  features  of  the  etiologic,  pathologic  and  struc- 
tural considerations  which  bear  upon  the  influence  of  these 
oronasal  factors  in  disease  are  well  understood.  Other  causal 
factors,  though  recognized  as  important  to  pathologic  man- 
ifestations in  other  regions,  are  not  generally  accepted  as 
being  of  nasal  and  maxillary  origin.  A  third  division  must, 
for  the  present  at  least,  depend  to  some  extent  upon  the  more 
or  less  theoretic  application  of  certain  developmental  fea- 
tures, connection  with  which,  in  the  absence  of  definite  knowl- 
edge, can  be  established  only  by  comparative  consideration 
of  certain  vital  phenomena  which,  viewed  in  the  light  of  ex- 
perimental results,  clinical  manifestations,  and  the  more  or 
less  arbitrary  application  of  better  understood  laws  govern- 
ing bodily  growth  and  metabolism,  appear  to  share  at  least  a 
measure   of   interdependence. 

To  establish  unrestricted  nasal  respiration  where  the  nose 
is  narrow,  does  not  give  the  necessary  breathing  space.  Dr. 
Brown  practices  the  rapid  separation  of  the  superior  maxilla 
at  the  median  palatine  suture,  the  procedure  being  accom- 
plished in  a  period  of  ten  days  to  two  weeks.  He  stated  that 
clinically  we  have  proven  that  there  is  an  increase  in  the  size 
of  the  nares  with  corresponding  tendency  toward  improve- 
ment in  the  form  of  the  septum  and  in  the  reduction  of  the 
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hypertrophic  conditions  which  represent  the  pathologic  results 
that  are  the  invariable  evidence  of  such  malformations,  and 
that  these  take  place  with  almost  mathematical  regularity 
when  the  upper  maxillae  have  been  forced  apart  by  separa- 
tion through  the  median  palatine  suture  without  objectionable 
local  or  general  disturbance.  Early  treatment  of  this  char- 
acter can  do  much  to  prevent  such  defects.  The  nasal  pro- 
cesses of  the  superior  maxillary  bones  are  forced  apart  when 
these  bones  are  separated  by  direct  pressure  across  the  palate, 
and  they  carry  with  them,  to  some  extent  at  least,  the  attached 
nasal  bones.  Thus  there  is  an  actual  increase  in  the  internal 
measurements  of  the  width  of  the  nose.  It  also  makes  possi- 
ble a  separation  of  the  ridges  which  form  a  groove  for  recep- 
tion of  the  vomer.  This  allows  the  natural  resiliency  of  the 
septum  to  take  advantage  of  the  additional  space  thus  afford- 
ed, with  corresponding  tendency  toward  straightening  of  its 
curvatures. 

In  the  discussion  it  was  brought  out  by  Dr.  Summa  and 
Dr.  Lischer  that  as  a  whole  the  orthodontists  question  the 
procedure  of  opening  the  median  maxillary  suture.  They 
are  of  the  opinion  that  the  widening  of  the  palatal  arch  does 
not  result  from  opening  of  the  suture,  but  that  it  is  due  to 
the  stretching  of  the  thin  plate  of  bone  between  the  maxillary 
suture  and  the  alveolar  process,  and  that  widening  of  the  nasal 
tract  may  be  due  to  slight  opening  of  the  suture  plus  stretch- 
ing of  the  palatal  process  of  the  maxilla.  To  get  the  best 
final  result  the  occlusion  of  the  teeth  must  be  harmonized. 
The  orthodontists  take  the  stand  that  it  is  a  mistake  to  carry 
the  upper  arch  bucally  first  and  then  expect  an  orthodontist 
to  bring  the  lower  in  line. 
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XII. 

REMO\'AL  OF  ADENOIDS  BY  DIRECT 
INSPECTION.* 

By  Joseph  C.  Beck,  M.  D., 

Chicago. 

After  developing  this  method  of  operation  for  more  than 
a  year,  I  wish  to  present  a  brief  and  concise  description,  in 
order  to  place  it  on  record,  hoping  that  this  procedure  will 
so  appeal  to  the  operators  who  are  engaged  in  this  field  of 
work  that  they  will  ^ive  it  a  trial. 

It  has  always  seemed  to  the  writer  that  the  removal  of 
the  adenoids,  which  is  such  an  important  operation  to  the 
well  being  of  the  individual,  and  so  essential  for  the  laryn- 
gologist  to  master,  has  been  performed  in  an  uncertain  and 
unsatisfactory  manner.  'Not  that  the  operation  as  performed 
by  the  majority  of  men  is  not  followed  by  good  results,  but 
that  in  a  fair  percentage  of  cases,  even  when  performed  by 
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the  expert,  it  is  followed  by  what  is  regarded  as  recurrences 
or  remains.  Especially  is  this  true  of  that  group  of  adenoid 
vegetations  in  the  region  of  the  eustachian  tubes.  The  one 
great  difficulty  is  the  inability  to  see  clearly  this  important 
region  during  the  operation.  While  operating  for  the  removal 
of  an  epipharyngeal  fibroma  on  a  patient  who  had  a  short 
time  before  had  his  tonsils  removed,  I  discovered  what  a 
large  field  of  the  postnasal  space  was  exposed  by  the  method 
I  am  about  to  describe,  and  it  was  at  that  moment  that  I 
made  up  my  mind  to  apply  it  as  a  routine  in  adenectomy. 

Dr.  E.  Pynchon,  of  Chicago,  some  four  years  ago  demon- 
strated to  me  the  retraction  of  the  soft  palate  by  means  of 
rubber  tubing,  for  the  purpose  of  doing  my  operation  of 
obliteration  of  the  pharyngeal  end  of  the  eustachian  tube  in 
connection  with  the  cure  of  chrOnic  suppuration  of  the  mid- 
dle ear  (patulous  tube  after  radical  mastoid).  I  was  not 
able  to  bring  the  ostium  into  very  clear  view,  but  I  was  en- 
abled to  employ  a  large  laryngeal  mirror  and  do  the  work 
very  easily  by  the  indirect  method.  (Fig.  6.)  The  great 
difference  of  exposure  of  this  region  after  the  tonsils  (tonsil- 
lectomy) are  removed  is  apparent  from  the  comparison  of 
the  two  illustrations.     (Fig.  5  and  Fig.  3.) 

The  tecbnic  of  the  operation  is  as  follows :  Pass  the  free 
ends  of  a  rubber  urethral  catheter  (the,  smaller  sizes),  one 
through  either  nostril,  and  withdraw  them  from  the  mouth, 
thus  crossing  the  columella  of  the  septum.  Put  a  gauze 
sponge  at  this  point  to  prevent  too  much  pressure  on  the 
columella.  Allow  them  to  remain  in  this  position  while  the 
tonsils  are  being  removed,  usually  placing  them  to  one  side 
or  the  other  out  of  the  field  of  operation  of  the  tonsillectomy. 
As  soon  as  one  tonsil  is  out,  the  end  of  the  catheter  corre- 
sponding to  the  side  from  which  the  tonsil  was  removed  is 
drawn  taut  out  of  the  m.outh  and  over  the  cheek,  while  the 
other  end  is  held.  This  will  bring  the  pressure  from  behind 
forward  agamst  the  hard  palate,  and  thus  stop  the  greater 
portion  of  the  bleeding  and  enable  one  to  do  the  opposite 
tonsillectomy  with  very  little  interference  from  bleeding  of 
the  tonsil  removed.     It  will  also  bring  the  anterior  and  pos- 
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terior  pillars  in  apposition,  thus  closing  in  the  large  cavity 
created  by  the  tonsillectomy.  If  the  bleeding  is  profuse,  place 
a  small  gauze  sponge  between  the  two  pillars  and  then  by  a 
fine  rat-tooth  forceps  (Tuffier)  hold  them  together,  also  tak- 
ing in  a  small  bit  of  the  gauze  so  that  it  cannot  fall  out  at  the 
bottom.     (Fig.  3.) 

When  both  tonsils  are  excised  and  the  bleeding  perfectly 
controlled,  the  soft  palate  is  allowed  to  recede,  the  two  pil- 
lars liberated  by  the  removal  of  the  Tuffier  forceps  and  the 
gauze  sponge  removed.  The  assistant  then  pulls  both  free 
ends  of  the  catheter  out  over  the  cheeks,  causing  large 
exposure.  (Fig.  3.)  The  head  is  now  extended,  and  the 
region  of  the  ostia,  as  well  as  the  highest  point  of  the  vault 
of  the  pharynx,  is  seen.  One  must  not  look  from  the  side  to  get 
the  best  view  of  the  tubal  ends,  but  straight  towards  the 
vault.  With  a  large  laryngeal  mirror  inspection  is  made  of 
the  posterior  nares  with  the  entire  nasal  contents,  and  the 
overriding  of  the  adenoid  mass  into  the  posterior  choanae  is 
noted.     (Fig.  6.) 

The  mass  is  now  palpated  so  as  to  determine  the  consist- 
ency and  the  amount  of  overriding.  If  the  patient  is  not  com- 
pletely anesthetized,  or  his  pharyngeal  reflex  not  yet  com- 
pletely abolished,  the  examining  finger  gains  the  same  im- 
pression as  when  examining  the  postnasal  space  of  a  conscious 
patient,  namely:  the  constrictor  muscle  fold  (Wulst)  many 
times  in  the  form  of  an  incomplete  ring.  As  long  as  that 
fold  forms,  the  removal  of  the  adenoids  should  be  deferred 
and  patient  completely  anesthetized,  because  this  muscle  fold 
may  be  cut  and  produce  symptoms  of  stiffness  of  the  neck  to 
which  Fein  recently  called  attention,  but  did  not  explain  on 
this  basis. 

The  removal  of  the  adenoid  mass  itself  may  be  done  by 
any  method  preferred  by  the  operator;  but  the  removal  of 
the  remaining  portions,  especially  in  Rosenmiiller's  fossa, 
should  be  performed  with  a  straight  ring  ci^.rette,  such  as  it 
is  customary  to  employ  in  the  curettage  of  the  endometrium. 
It  may  be  bent  to  suit  any  particular  shape  desired.  The  pro- 
nounced oozing  that  results  from  the  removal  of  the  central 
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mass  is  controlled  by  a  gauze  sponge  mounted  on  a  six-inch 
artery  forceps,  by  exerting  firm  pressure  for  a  few  moments. 
This  is  particularly  easy  of  execution,  as  the  soft  palate  is 
drawn  out  of  the  way.  If  after  removal  of  this  sponge  press- 
ure the  oozing  does  not  cease,  it  may  be  checked  by  putting 
on  from  one  to  six  artery  forceps,  grasping  a  small  amount 
of  the  underlying  soft  fibrous  tissue  that  is  always  present 
after  the  removal  of  the  adenoids.  (Fig.  4.)  These  are 
allowed  to  remain  for  a  few  minutes,  or  until  the  time  the 
patient  awakes  from  the  anesthesia. 

The  instrument  that  I  employ  now  for  the  removal  of  the 
main  mass  is  an  adenoid  curette  of  the  St.  Clair-Thompson 
pattern,  without  a  guard,  and  with  the  cutting  edge  formed 
into  a  w^ave  blade.  (Fig.  9.)  The  motion  of  the  instrument 
in  the  removal  of  the  mass  is  not  in  the  usual  rapid,  sweeping 
movement  of  the  elbow-wrist  turn,  but  is  from  side  to  side 
and  slow  elbow-wrist  turn.  The  mass  is  cut  off  and  remains 
lying  practically  in  situ ;  however,  the  last  cut  at  the  lower 
margin  of  the  mass  may  require  the  use  of  a  forceps  to  hold 
it.  Shredding  of  the  mucous  membrane  is  not  possible  under 
these  circumstances,  nor  it  is  possible  to  cut  off  any  of  the 
muscle  fibers  of  the  constrictor  fold,  as  I  have  seen  in  the 
operation  when  done  by  feeling  alone. 

There  are  two  other  points  in  the  operation  that  are,  in 
my  opinion,  important,  namely:  the  method  of  administration 
of  the  anesthetic,  and  the  employment  of  suction  to  remove 
secretion  and  blood.  I  employ  ether  exclusively  after  having 
tried  gas-oxygen  for  some  time,  as  I  find  that  the  latter  does 
not  completely  relax  the  pharyngeal  muscles,  which  is  neces- 
sary for  the  performance  of  tonsillectomy  and  more  so  for 
adenectomy,  as  will  be  shown  later.  To  induce  the  anesthesia 
we  employ  what  Prof.  Rovsing  of  Sweden  recommended : 
the  rebreathmg  of  ether  by  means  of  a  somnoform  appa^ 
ratus.  (Fig.  10.)  About  two  ounces  of  ether  is  placed  in 
the  rubber  bag,  and  after  applying  the  mask  firmly  over 
the  nose  and  mouth,  the  air  valve  is  opened  and  the 
patient  breathes  air  and  a  small  amount  of  ether.  When  the 
air  valve  is  partly  closed,  the  ether  vapor  is  increased  until 
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finally  the  valve  is  entirely  closed  and  the  patient  breathes 
pure  ether.  This  he  continues  to  do  until  finally  a  quantity 
of  carbonic  acid  will  form  within  the  bag.  This  is  called  the 
rebreathing  of  ether,  since  the  patient  exhales  some  of  the 
excess.  The  carbonic  acid  is  considered  of  benefit  to  a  cer- 
tain degree  in  ether  anesthesia.  Whenever  it  accumulates 
to  an  excess,  cyanosis  is  present ;  the  air  valve  is  opened  and 
some  air  is  allowed  to  enter.  This  method  of  induced  anes- 
thesia w^e  have  found  to  be  the  least  irritating  and  most  satis- 
factory, although  it  requires  a  little  longer  to  induce  anes- 
thesia than  by  other  methods.  The  induced  anesthesia  is 
then  followed  by  the  forced  vapor  method. 

The  apparatus  illustrated  (Fig.  11)  shows  an  ether  bottle 
attached  to  a  pump,  run  by  a  small  motor,  whose  speed  can 
be  regulated  (the  Victor  transformer  cautery  apparatus). 
This  vaporized  ether  is  forced  through  a  small  tank  (Cain 
McDermot)  which  contains  wound  within  it  tubing  sur- 
rounded by  thermolite.  This  tank  is  hermetically  sealed, 
and  when  placed  in  hot  water  for  about  ten  minutes 
heats  up  the  thermolite ;  the  latter  holds  the  heat  for 
some  time.  The  ether  which  is  passing  through  the  heat- 
ed tubes  within  this  tank  thus  has  its  chill  taken  off  and 
is  easier  of  respiration,  absorption  and  less  irritating  to  the 
mucous  membrane  of  the  respiratory  tract.  From  this  tank 
pass  the  etlier  supply  tube  and  its  terminal  mouthpiece.  This 
latter  acts  also  as  a  cheek  retractor  for  better  inspection. 
There  is  a  suction  bottle  for  the  blood  and  mucus.  From  the 
pump,  which  has  a  double  action  of  suction  and  pumping,  a 
stiff  rubber  tube  passes  to  the  suction  bottle,  and  connected 
with  the  latter  is  another  piece  of  rubber  tubing  with  a  metal 
tube  to  be  introduced  into  the  throat,  etc..  whenever  indi- 
cated. Suction  is  one  of  the  greatest  aids  in  the  operation 
of  tonsillectomy  and  adenectomy.  Anyone  having  a  motor 
may  use  the  pump  by  obtaining  the  proper  attachment. 

In  conclusion,  I  wish  to  say  that  in  tonsillectomy,  whatever 
method  may  be  adopted,  it  is  necessary  that  the  operation 
be  performed  as  rapidly  as  possible  in  order  to  utilize  the 
pressure  by  the  catheters  to  control  bleeding.     The  opera- 
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tion  as  first  suggested  by  Dr.  Sluder,  of  St.  Louis,  or  that 
one  by  Dr.  J.  Leslie  Davis,  of  Philadelphia,  is  such  as  meets 
the  occasion.  The  method  that  I  recommend*  and  that  I 
am  able  to  use  almost  in  every  instance,  is  the  one  that  gives 
me  the  best  satisfaction  in  connection  with  this  method  of 
operating  on  the  adenoids.  I  take  the  liberty  of  presenting 
two  illustrations  (Figs.  1  and  2)  of  my  method  of  doing 
tonsillectomy  without  preliminary  dissection,  because  the  re- 
moval of  the  tonsils  and  adenoids,  especially  in  children,  is 
usually  combined  or  performed  at  the  same  sitting. 

I  have  not  changed  my  technic  of  tonsillectomy  from  the 
one  originally  described,  except  in  so  far  as  it  relates  to  this 
adenoid  operation.  I  take  exception  to  the  criticism  of  Dr. 
Greenfield  Sluder  in  the  Journal  of  the  American  Medical 
Association,  March  1,  1913.     Restates: 

"In  Beck's  instrument  the  narrowing  gap  which  is  to  do 
the  cutting  is  a  snare-wire  loop,  concealed  and  protected  in 
the  Vedder  tip.  As  soon  as  the  snare  is  pulled  the  loop  is 
released  from  its  rigid  protector.  It  must  then  be  trusted 
to  follow  in  the  connective  tissue  bed.  Frequently  it  does 
follow  nicely,  especially  if  there  are  no  adhesions  betweevi 
the  capsule  and  the  subjacent  tissue.  But  should  it  not  do 
so,  the  surgeon  has  not  the  power  to  tuck  the  tonsil  into  ii, 
because  he  has  nothing  rigid  to  resist  his  pressure ;  the  flex- 
ible wire  bends  with  the  tissues.  He,  therefore,  has  no  rigid 
ring  over  which  to  pass  the  finger  tip  in  forming  his  final 
judgment  of  when  to  cut.  For  these  reasons  the  repair  work 
which  may  frequently  be  necessary  cannot  be  done,  especiallv 
the  removal  of  thin  tough  pieces,  which  is  quite  possible, 
usually,  with  the  original  model.  A  small  finger  tip  is  also 
a  disadvantage  for  Beck's  instrument.  In  other  respects  it 
is  admirable,  possessing  the  advantage  of  the  slowly  strangu- 
lating snare." 

This  can  only  occur  when  the  operator  is  not  entirely 
familiar  with  the  technic.  If  once  the  tonsil  is  Sluderized 
(pushed  through  the  ring  of  the  tonsillectome)  and  the  finger 


♦Tonsillectomy   by    Means   of   a   Single   Instrument,   the   Tonsil- 
lectome.    Journal  of  the  American  Medical  Association.  June,  1912. 
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is  pressed  until  the  entire  circumference  of  the  ring  is  felt 
under  the  palatoglossus  muscle,  the  wire  is  under  constant 
control  and  will  follow  the  contour  of  the  tonsil  and  remove 
it  in  its  entirety,  with  a  smooth  uninjured  capsule  and  nothing 
else.  Even  the  plicae  tonsillares,  superior  and  inferior,  remain, 
which  is  not  always  possible  with  the  blade  going  from  before 
backwards. 

The  one  modification  that  I  have  made  is  to  have  a  much 
smaller  ring  in  cases  of  very  flat  tonsils  and  small  tonsils  of 
children,  since  a  perfect  operation  depends  on  the  entire  cryp- 
tic surface  of  the  tonsil  being  engaged  in  the  ring. 

I  wish  to  illustrate  a  case  of  attempted  removal  of  the 
adenoids,  which  evidently  were  only  severed  at  one  place 
and  allowed  to  hang  on  and  organize  in  the  form  of 
a  polyp.  (Figs.  7  and  8.)  Such  an  accident  could  not  occur 
if  the  operation  had  been  performed,  even  by  a  novice,  by 
direct  inspection,  as  I  have  described. 

Since  writing  the  above,  the  author  has  been  in  personal 
communication  with  Dr.  George  L.  Richards  (Fall  River, 
Massachusetts),  who  referred  him  to  his  paper  as  published 
in  the  Transactions  of  the  American  Laryngological  Asso- 
ciation, 1907,  page  184,  in  which  he  stated  his  practice  of 
using  the  palate  retractor.  In  justice  to  Dr.  Richards,  his 
description  is  appended. 

"In  young  adults  and  older  children,  I  have  used  a  palate 
retractor  first,  suggested  to  me  by  Dr.  J.  E.  Schadle  of  St. 
Paul,  Minn.  This  consists  of  a  piece  of  tape  twenty-four 
inches  long,  the  ends  of  which  for  six  inches  are  twisted  and 
then  coated  with  paste  and  dried.  One  end  is  passed  through 
each  nostril  to  the  nasopharynx,  grasped  with  a  forceps  and 
drawn  out  through  the  mouth,  where  it  is  held  by  nurse  or 
patient.  The  tractor  draws  the  palate  well  forward  and  al- 
lows the  instrument  to  be  easily  inserted.  Here  cocain 
through  the  nose  and  by  way  of  the  mouth  answers  for  anes- 
thesia." 

While  acknowledging  priority  to  the  Schadle-Richards 
method  of  retracting  the  palate,  the  author  wishes  to  draw 
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attention  to  the  tact  that  the  object  of  his  retraction  is  differ- 
ent from  that  as  pointed  out  in  Dr.  Richards'  paper. 

(1)  Dr.  Richards  uses  the  tape  method  of  retraction  in 
connection  with  local  anesthesia  ;  the  author  uses  it  in  con- 
nection with  general  anesthesia. 

(2)  Dr.  Richards'  object  is  to  provide  ample  space  for  the 
insertion  of  the  adenectome ;  the  author's  object  is  to  operate 
in  the  nasopharynx  under  direct  inspection,  especially  in  the 
region  of  the  eustachian  orifices. 

(3)  Furthermore  the  author  makes  use  of  this  method  as 
an  aid  in  the  management  and  control  of  primary  tonsillar 
hemorrhage  by  means  of  drawing  the  posterior  pillars  over 
the  tonsillar  fossse. 
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XIII. 

WHEX    TO    OPERATE    OX    THE    LABYRIXTH    IN 

LAP.YRIXTH  IXFECTIOX  SECOXDARY  TO 

PURIXEXT  OTITIS   MEDIA.* 

By  G.  E.  Shamhaugh.  M.  D., 

Chicaco. 

The  most  difficult  question  in  the  treatment  of  labyrinthitis 
secondary  to  purulent  otitis  media  hinges  on  the  indications 
for  an  operation  on  the  labyrinth.  A  labyrinth  operation  in 
cases  of  labyrinth  infection  is  called  for  chiefly  because  of 
the  danger  of  a  secondary  intracranial  complication.  Invasion 
of  the  labyrinth  in  suppurative  otitis  media  presents  a  varying 
clinical  picture.  The  process  may  be  restricted  to  but  a  part 
of  the  internal  ear  or  it  may  spread  throughout  the  entire 
labyrinth.  The.  degree  of  inflammatory  reaction  in  the  laby- 
rinth varies  from  a  slight  congestion,  with  slight  alteration 
in  the  labyrinth  fluids  and  a  partial  suppression  of  labyrinth 
function,  to  a  diffuse  purulent  condition  producing  a  total 
destruction  of  function.  The  milder  cases  of  acute  labyrinthi- 
tis, those  which  stop  short  of  a  complete  suppression  of  laby- 
rinth function,  are  usually  cases  of  serous  labyrinthitis,  while 
the  severe  cases,  those  which  produce  a  complete  suppression 
of  function,  are,  as  a  rule,  cases  of  empyema  of  the  labyrinth. 
In  the  milder  cases,  those  which  produce  but  a  partial  sup- 
pression of  labyrinth  function,  we  expect,  as  a  rule,  a  more  or 
less  complete  restoration  of  function  after  the  subsidence  of 
the  labyrinthitis.  In  the  cases  of  diffuse  empyema  of  the 
labyrinth  there  appears  to  be  always  a  permanent  total  loss  of 
function,  because  the  delicate  sense  epithelium  has  been  en- 
tirely destroyed.  Cases  of  acute  labyrinthitis  do  occur,  how- 
ever, where  there  appears  to  be  a  complete  suppression  of 
function,  both  of  the  cochlea  and  the  semicircular  canals,  and 
where  on  the  subsidence  of  the  acute  process  there  is  at  least 
a  partial  restoration  of  function. 


♦Read  before  the  Ninth  International  Otological  Ck)ngress,  at  Bos- 
lon,  August  12-17,  1912. 
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An  operation  on  the  labyrinth  is  not  indicated  in  the  milder 
cases  of  labyrinthitis,  although  Ruttin  has  shown  that  such 
cases  may  occasionally  be  followed  by  a  fatal  intracranial 
complication.  It  is  only  in  cases  of  diffuse  empyema,  where 
the  function  of  the  labyrinth  has  already  been  destroyed,  that 
the  dangers  of  an  intracranial  complication  constitute  an  indi- 
cation for  a  labyrinth  operation. 

The  conditions  under  which  an  empyema  of  the  labyrinth 
presents  itself  varies.  If  the  process  is  observed  soon  after 
an  acute  onset,  it  will  be  "manifest"  by  distinct  active  symp- 
toms— disturbance  of  equilibrium  and  nystagmus.  If  it  is 
seen  first  after  it  has  existed  for  some  time,  all  active  symp- 
toms may  have  disappeared  and  the  process  may  be  distinctly 
"latent."  The  labyrinth  suppuration  may  be  a  sequel  to  an 
acute  or  a  chronic  purulent  otitis  media.  If  the  labyrinth 
suppuration  develops  in  connection  with  an  acute  otitis  media, 
it  may  occur  as  a  part  of  a  violent  panotitis,  such  as  occa- 
sionally follows  scarlet  fever  or  measles ;  or  it  may  occur  sec- 
ondary to  the  more  subacute  stage  of  otitis  media,  as  the  se- 
quel of  a  neglected  mastoiditis.  On  the  other  hand,  an  em- 
pyema of  the  labyrinth  may  be  secondary  to  an  acute  otitis 
media,  when  neither  the  general  symptoms  nor  the  local  con- 
ditions about  the  ear  suggest  a  process  which  would  require 
a  mastoid  operation. 

When  an  empyema  of  the  labyrinth  develops  in  chronic 
suppuration  of  the  middle  ear,  it  may  occur  in  cases  where 
the  disease  process  has  invaded  the  temporal  bone,  with  or 
without  cholesteatoma  formation,  that  is,  in  cases  where  a 
radical  mastoid  operation  is  already  indicated ;  or  it  may 
develop  in  cases  where  there  exists  no  clinical  evidence  of 
a  process  which  calls  for  a  mastoid  operation.  A  diffuse  sup- 
puration of  the  labyrinth,  moreover,  may  exist  as  a  simple 
empyema,  or  it  may  be  complicated  by  erosion  of  the  capsule 
of  the  labyrinth,  by  fistula  formation  into  the  labyrinth,  by 
facial  paralysis,  or  by  sequestration  of  a  part  or  the  whole 
of  the  bony  capsule  of  the  labyrinth. 

The  dangers  of  an  intracranial  complication  from  an  em- 
pyema of  the  labyrinth  developing  under  these  varying  con- 
ditions is  not  always  the  same.  For  example,  the  danger 
from  a  case  of  labyrinthitis  which  occurs  as  a  part  of  a 
violent  acute  panotitis  or  from  a  labyrinthitis- secondary  to  a 
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neglected  acute  mastoiditis,  is  very  much  greater  than  when 
the  invasion  of  the  labyrinth  occurs  in  a  milder  otitis  media 
without  distinct  evidence  of  a  mastoid  involvement.  In  the 
same  way,  an  empyema  of  the  labyrinth  occurring  in  cases 
of  chronic  otitis  media  where  there  already  exists  an  invasion 
of  the  temporal  bone  or  a  cholesteatoma,  seldom  heals  spon- 
taneously and  is,  therefore,  much  more  likely  to  lead  sooner 
or  later  to  an  intracranial  complication  than  when  it  develops 
in  a  case  of  chronic  otitis  media  where  the  clinical  indications 
for  a  radical  mastoid  operation  are  absent.  •  An  empyema  of 
the  labyrinth,  complicated  by  erosion  of  the  labyrinth  capsule 
and  fistula  formation,  facial  paralysis  or  sequestration,  seldom 
heals  spontaneously,  and  is  much  more  dangerous  than  a  sim~ 
pie  uncomplicated  empyema. 

In  view  of  these  clinical  facts,  it  is  apparent  that  the  indi- 
cation for  a  labyrinth  operation  is  much  more  urgent  in  cer- 
tain cases  of  empyema  of  the  labyrinth  than  in  others.  The 
situation  is  quite  similar  to  the  question  of  the  indication  for 
the  radical  mastoid  operation  in  the  treatment  of  chronic 
purulent  otitis  media.  In  both  conditions  grave -danger  ex- 
ists of  serious  intracranial  complications.  There  w^as  a  time 
when  this  danger  in  chronic  purulent  otitis  media  seemed,  at 
least  to  some,  to  constitute  an  indication  in  most  of  these 
cases  for  the  radical  mastoid  operation.  Otology  has  now 
advanced  from  this  position  to  the  place  where  we  are  able 
to  make  a  more  or  less  sharp  distinction  between  those  cases 
of  chronic  purulent  otitis  media  where  the  danger  from  an 
intracranial  complication  is  such  as  to  constitute  an  indication 
for  the  radical  mastoid  operation  and  the  cases  where  this 
operation  need  not  be  done.  In  the  same  way  there  are  those 
today  who  would  advocate  the  labyrinth  operation  for  all 
cases  of  labyrinth  infection  severe  enough  to  cause  a  total 
suppression  of  labyrinth  function.  The  question  arises 
whether  we  are  able  to  make  a  distinction  between  those  cases 
of  labyrinth  empyema  where  the  danger  of  an  intracranial 
complication  is  sufficient  to  constitute  an  indication  for  the 
labyrinth  operation  and  other  cases  of  labyrinth  empyema 
where  this  operation  need  not  be  done.  Such  a  question  can 
be  settled  only  by  the  accumulated  experience  from  the  study 
of  a  large  number  of  cases  of  labyrinth  empyema.  It  is  well 
to  remember  that  accurate  observation  of  cases  of  labvrinth 
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infection  is  still  comparatively  new,  and  that  we  have  as  yet 
hardly  reached  the  stage  where  definite  indications  can  be  laid 
down  to  cover  all  cases.  In  view  of  the  large  number  of 
cases  of  labyrinth  empyema  which  recover  spontaneously,  it 
is  extremely  desirable  to  make  a  distinction  between  those 
cases  where  a  spontaneous  recovery  is  extremely  unlikely, 
that  is,  those  in  which  the  danger  of  a  complication  is  grave, 
and  the  cases  where  the  labyrinth  operation  may  at  least  be 
delayed  with  relative  safety,  awaiting  the  first  evidence  of  a 
further  extension. 

As  pointed  out  above,  the  labyrinth  operation  is  not  called 
for  in  cases  of  labyrinthitis  secondary  to  purulent  otitis  media, 
when  the  function  of  the  internal  ear  has  not  been  completely 
destroyed.  In  this  connection  it  should  be  remembered  that 
a  circumscribed  suppuration  of  the  labyrinth  may  occur  which 
destroys  the  vestibular  apparatus  without  involving  the  coch- 
lea, and  which  may  lead  to  a  fatal  intracranial  "complication 
without  at  any  time  destroying  the  hearing.  Such  cases 
should  be  treated  conservatively,  unless  evidence  of  an  intra- 
cranial extension  appears,  when  the  labyrinth  operation  must 
be  resorted  to,  even  though  the  operation  will  destroy  the 
remnant  of  hearing  in  that  ear.  The  same  method  of  pro- 
cedure should  be  applied  to  all  the  cases  of  labyrinthitis  which 
completely  destroy  the  function  of  the  internal  ear,  whether 
they  occur  secondary  to  an  acute  otitis  media  or  in  connection 
with  an  acute  exacerbation  of  a  chronic  otitis  media,  provided 
no  clearly  recognized  indications  exist  for  a  mastoid  opera- 
tion. Furthermore,  a  labyrinthitis  which  develops  after  a 
mastoid  operation,  even  when  it  results  in  complete  suppres- 
sion of  function,  should  be  treated  conseratively  unless  symp- 
toms develop  indicating  an  intracranial  extension. 

On  the  other  hand,  the  cases  of  labyrinthitis  where  a 
labyrinth  operation  seems  to  be  clearly  called   for,  include: 

First,  cases  of  labyrinth  suppuration  where  clinical  symp- 
toms exist  suggesting  a  beginning  intracranial  complication, 
such  as  altered  cerebrospinal  fluid,  severe  unilateral  headache, 
etc. 

Second,  cases  where  the  labyrinth  empyema  develops  as 
a  part  of  a  violent  acute  panotitis,  where  the  indications  for 
a  masfoid  operation  exist. 

Third,  cases  where  the  labyrinth   suppuration   develops  as 
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a  sequel  to  chronic  purulent  otitis  media,  where  well  recog- 
nized indications  for  a  radical  mastoid  operation  exist. 

Fourth,  cases  where  the  labyrinth  suppuration  is  compli- 
cated by  erosion  of  the  labyrinth  capsule,  by  fistula  formation 
into  the  labyrinth,  by  facial  paralysis  or  by  sequestration  of 
a  part  or  the  whole  of  the  labyrinth  capsule. 


XIV. 

SOME  ATTEMPTS  AT  THE  INTRANASAL  TRANS- 
PLANTATION OF  NASAL  TISSUES* 

(Preliminary  Rkport.) 

By  Samuel  Iglauer,  B.  S.,  M.  D,, 

Cincinnati. 

The  free  transplantation  of  tissues  has  been  extensively 
employed  in  general  surgery,  as  exemplified  especially  in  the 
grafting  of  skin  and  in  the  transfer  of  bone  and  cartilage. 

In  the  rhinologic  literature,  on  the  other  hand,  there  are 
yery  few  references  to  this  procedure.  Marx^  reports  a  case, 
in  which  he  successfully  transplanted  some  fat  tissue  into  a 
defect  remaining  after  a  frontal  sinus  operation.  Portions  of 
the  septal  cartilage,  after  haying  been  removed  in  a  submucous 
operation,  have  been  successfully  replaced  by  Goldsmith-  and 
by  Kerr.^  Von  Eicken*  has  obtained  excellent  results  through 
Thiersch  skin-grafts  introduced  into  the  nasal  cavities  for  the 
correction  of  synechi?e.  The  implantation  by  Flatau®  of  ivory 
pegs  into  the  nasal  cavities,  in  order  to  stimulate  bone  forma- 
tion in  atrophic  rhinitis,  can  scarcely  be  classified  as  a  true 
transplantation  operation. 

Some  time  ago  it  occurred  to  me  that  there  were  certain 
intranasal  conditions  which  might  be  benefited  or  relieved  by 
the  free  transplantation  of  the  nasal  mucous  membrane,  with 
or  without  the  underlying  bone.  Thus,  in  atrophic  rhinitis  it 
seemed  promising  if  one  could  narrow  the  wide  nasal  passages 
by  the  introduction  of  normal  bone  and  mucous  membrane. 
The  introduction  of  mucous  membrane  grafts  to  prevent  the 
formation  of  synechia  naturally  suggested  itself.  The  free 
transplantation  of  mucous  membrane  for  the  closure  of  small 


*Read  before  the  Middle  Section  of  the  American  Laryngolog- 
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septal  perforations  also  seemed  worthy  of  trial.  Furthermore, 
all  of  us  have  seen  the  results  of  some  turbinectomy  oi>erations 
in  which  we  devoutly  wished  that  some  of  the  tissue  which  had 
been  removed  might  be  restored. 

Accordingly,  in  a  limited  number  of  animal  and  clinical 
e.xperiments,  I  have  undertaken  the  free  transplantation  of 
nasal  tissues.  Before  describing  these  operations,  it  may  be 
well  to  consider  some  of  the  general  principles  underlying 
transplantation. 

Tissues  may  be  transplanted  from  one  part  of  the  body  to 
another  part  in  the  same  individual,  constituting  autoplasty; 
or,  the  transfer  may  take  place  from  one  animal  to  another  of 
the  same  species,  constituting  homoplasty.  Experimental  and 
clinical  experience  have  shown  that  in  all  instances  autoplasty 
will  give  much  better,  and  more  certain  results  than  homoplasty. 
"The  more  highly  differentiated  the  cells,  the  less  the  prospects 
of  successful  transplantation.  Homoplasty  succeeds  best  with 
the  connective  tissue  group,  such  as  fascia,  tendons,  periosteum, 
bone  and  cartilage,"  (Axhausen).**  Lexer"  states  that  epi- 
dermis as  well  as  mucous  membrane  cannot  be  permanently 
grafted  from  one  individual  to  another,  while  Schoene®  affirms 
that  skin  transplantation  may  at  times  succeed  between  animals 
closely  related,  and  but  rarely  between  those  not  related. 

Despite  the  recorded  difficulties  and  failures  in  the  homo- 
plastic transplantation  of  mucous  membranes,  I  determined  to 
try  the  procedure.  It  seemed  possible  to  me  that  the  nasal 
mucosa  might  behave  differently  frojn  other  mucous  mem- 
branes, since  its  deeper  layers  are  really  periosteum  which 
lends  itself  readily  to  transplantation.  Furthermore,  the  excel- 
lent results  recorded  with  bone  transplantation  in  general 
made  it  likely  that  the  submucous  implantation  of  nasal  bones 
would  prove  efficacious.  Two  methods  of  transplantation  were 
employed.  The  first  consisted  in  surface  transplantation  upon 
denuded  areas,  comparable  to  Thiersch  grafts. 

The  second  procedure  was  by  submucous  implantation ;  i.  e., 
placing  the  transplant  into  a  pocket  formed  by  elevating  the 
mucosa.  In  two  rabbits  autoplastic  surface  transplantation  of 
mucous  membrane  containing  a  sliver  of  bone  was  undertaken. 
In  one  of  the  animals  the  transplanted  tissue  was  found  in 
situ,  loosely  attached  and  imbedded,  and  had  apparently  sur- 
vived after  two  weeks.     In  the  second  rabbit,  in  which  the 
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transplant  had  been  made  upon  the  lateral  wall  of  t"he  nose,  the 
graft  was  found  necrotic  at  the  end  of  twenty-seven  days. 

In  a  dog  the  following  experiment  was  performed :  An 
opening  was  made  into  the  nasal  fossa  on  one  side,  and  some 
of  the  mucous  membrane  and  underlying  bone  were  taken 
from  the  turbinate  body  on  the  same  side.  This  tissue,  about 
the  size  of  a  five  cent  piece,  was  immediately  transferred,  to 
a  tunnel  formed  by  elevating  the  septal  mucosa  in  the  same 
animal.  At  the  end  of  seventeen  days  the  animal  was  killed, 
and  macroscopically  the  transplant  was  found  alive  and  in 
good  condition. 

The  microscopic  report  by  Dr.  Brown  is  as  follows : 

Slide  I :  The  section  shows  the  transplant  firmly  in  place 
inside  the  raised  mucous  membrane.  It  is  very  vascular,  seems 
to  be  in  a  healthful  condition.  Signs  of  survival  are  present, 
inasmuch  as  some  of  the  cell  neucleii  stain  rather  well.  Spicules 
of  bone  and  cartilage  are  present.  ^^lucous  glands  are  in 
evidence  in  the  transplant. 

Slide  II:  (a)  Shows  about  the  same  condition,  (b)  Prac- 
tically similar  with  slight  indication  of  growing  cells.  (Figs. 
I  and  II.) 

In  none  of  the  above  is  there  any  sign  of  infection  and  no 
evidence  of  an  atrophy  of  the  transplanted  tissue,  nor  of  its 
conversion  into  scar  tissue. 

A  similar  experiment  in  a  rabbit  showed  the  tissue  intact 
after  three  weeks.    The  microscopic  findings  were  as  follows: 

Slide  I:  (a)  The  transplant  seems  to  be  firmly  in  place 
under  septal  mucous  membrane.  The  transplant  is  highly 
vascular  and  in  mo.st  places  shows  a  comparatively  dense  round 
celled  infiltration  in  the  fibrous  stroma.  The  infiltration  extends 
sharply  into  areas  of  partially  resorbed  bone  and  cartilage. 
The  tissue  on  the  whole  appears  healthy,  and  no  signs  of 
infection  are  present.  In  one  or  two  places  th.ere  seems  to  be 
a  union  between  the  transplanted  tissue  and  the  mucous  mem- 
brane under  which  it  had  been  pla.ced. 

CLINICAL    CASES. 

I  have  the  following  clinical  cases  to  report: 

Case  I. — Submucous  transplantation  of  a  turbinate  for  the 

relief  of  atrophic  rhinitis.     H.   S.,  aged  20,  male,  consulted 

me,   Noverriber   10,    1910.     Chief   complaint,   dry  throat  and 

stuffiness  in  the  nose.     Patient  had  always  been  well,  except 
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for  occasional  headaches,   which  he   attributed  to  the  nasal 
condition. 

Onset. — About  a  year  before  he  suffered  with  very  dry 
throat,  worse  at  night,  sense  of  smell  less  acute  than  formerly. 
Very  few  crusts  in  the  nose  without  ozena.  Had  been  treated 
at  two  dispensaries  for  eleven  months  and  had  used  washes 
and  an  atomizer. 

Present  condition. — Pharyngitis  sicca,  especially  on  the  pos- 
terior wall.  The  inferior  and  middle  turbinates  on  the  right 
side  are  hypertrophied  and  covered  with  thick  mucus.  The 
right  middle  turbinate  touches  the  septum.  On  the  left  side 
the  inferior  turbinate  is  atrophied  so  that  the  pharynx  is 
visible  through  the  inferior  meatus.  The  middle  turbinal  is 
hypertrophied,  boggy  at  its  lower  margin,  which  overhangs 
the  inferior  turbinal  and  touches  the  septum.  There  is  a  small 
spur  on  the  septum,  which  deviates  slightly  to  the  right. 

Diagnosis. — Simple  atrophic  rhinitis  arffecting  left  inferior 
turbinate.     Pharyngitis  sicca. 

First  operation,  November  10,  1910. — An  electrocautery 
was  applied  to  the  inferior  turbinal  on  the  left  side,  and  to' 
a  point  immediately  opposite  on  the  lower  external  border  of 
the  middle  turbinate,  with  the  idea  of  producing  adhesions 
between  the  two  prior  to  the  transposition  of  a  portion  of  the 
middle  turbinal  into  the  lower  meatus. 

Examinations  two  and  four  days  later  failed  to  show  any 
adhesions.  Eight  days  later  the  middle  turbinal  was  freed  by 
an  incision  occupying  about  one-half  of  its  attachment,  causing 
it  to  drop  down  in  contact  ^\^th  the  lower  turbinal.  Cautery 
applied  to  points  of  contact  and  packing  introduced  to  hold 
the  turbinals  together.  Examination  one  month  later  failed 
to  show  any  adhesions,  despite  repeated  cauterization. 

Second  Operation,  February  25,  1911. — A  submucous  eleva- 
tion was  made  through  a  small  incision  on  the  left  side  of  the 
septum  opposite  the  inferior  turbinate.  (Width  of  the  un- 
cocainized  nose  8  to  9  mm.)  A  turbinate  which  had  been 
removed  at  the  same  time  from  an  otherwise  normal  adult 
was  then  shaved  down  to  form  a  wedge  containing  a  spicule 
of  bone.  This  wedge  was  about  an  inch  and  a  quarter  long 
and  a  quarter  of  an  inch  at  its  thickest  part.  It  was  introduced 
into  the  submucous  tunnel,  with  the  bone  in  contact  with  the 
septum,  and  was  thus  completely  covered.     A  small  piece  of 


312  SAMUEL  IGLAUER. 

mucous  membrane  was  also  transplanted  onto  the  raw  surface 
of  the  middle  turbinal  on  the  same  side.  Examination  about 
two  weeks  later  indicated  that  the  transplant  had  survived  in 
its  new  situation.  One  month  later  there  seemed  to  be  some 
atrophy  of  the  transplant,  as  the  lumen  of  the  inferior  meatus 
was  increasing  in  width.  April  20,  1911,  the  septal  mucosa 
overlying  the  transplant  was  incised  along  the  crest  of  the 
transplanted  tissue,  which  was  thus  exposed  and  found  in  good 
condition  and  firmly  united.  Subsequent  examinations  at  vari- 
ous times  indicated  that  the  transplant  was  gradually  being 
absorbed.  January  22,  1913,  examination  showed  transposed 
middle  turbinate  in  situ.  There  is  a  slight  swell  at  the  site  of 
the  implantation,  but  the  transplant  seems  almost  entirely 
absorbed. 

Case  II. — Surface  transplantation  of  mucous  membrane. 
N.  S.,  male,  aged  16.  Chief  complaint,  formation  of  crusts 
in  the  nose.  The  condition  had  started  several  years  before 
with  the  discharge  of  mucus  from  both  nostrils,  and  later 
with  crust  formation.  Crusts  occasionally  slide  into  the 
pharynx  and  are  hard  to  dislodge.  Gradual  diminution  in 
the  sense  of  small;  can  sometimes  notice  odor  to  crusts;  occa- 
sional hoarseness. 

Examination. — Septum  somewhat  deviated  to  the  right. 
Right  side  almost  normal.  Left  side,  atrophy  of  the  inferior 
turbinal  so  that  the  pharynx  is  plainly  visible  through  the  nose. 

Operation,  September  4,  1911. — A  portion  of  the  hypertro- 
phied  middle  turbinate  was  removed  from  an  otherwise  healthy 
girl  of  thirteen.  After  rinsing  the  specimen  in  saline  solution, 
it  was  transferred  to  a  cross-shaped  denudation  of  the  septum 
of  the  recipient.  The  denuded  area  was  opposite  the  inferior 
turbinal,  and  a  small  strap  of  mucous  membrane  was  left  to 
hold  the  transplant  in  position.  A  light  pack  was  introduced. 
September  9,  1911,  transplant  adherent  and  healthful.  Meatus 
narrowed  so  that  the  transplant  is  in  contact  with  the  atrophied 
inferior  turbinal.  September  17,  1911,  transplant  adherent, 
growing,  somewhat  smaller  than  before.  September  19,  1911, 
transplant  growing  nicely. 

Case  III. — Free  transplantation  of  mucous  membrane  onto 
the  surface  of  a  syphilitic  stenosis  of  the  nostril.  J.  S.,  aged 
33,  male.  Patient  had  lues  fifteen  years  ago.  Nasal  obstruc- 
tion dates  back  about  three  or  four  years.    Received  salvarsan 
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two  months  ago.  Diagnosis,  slight  saddle  nose.  Cutaneous 
web  just  within  margin  of  the  vestibule,  closing  the  nostril 
except  for  a  very  small  central  opening.  Complete  atrophy 
of  the  inferior  turbinate  on  the  right  side,  a  few  crusts  on  the 
middle  turbinate. 

Treatment. — Incision  of  the  cicatrix,  followed  by  the  wear- 
ing of  a  metal  splint.  Some  time  later  an  attempt  was  made 
TO  graft  mucous  membrane  onto  the  denuded  area,  but  the 
era  ft  failed  to  hold. 

Case  I\'. — Transplantation  of  mucous  membrane  for  the 
relief  of  simple  atrophic  rhinitis.  W.  S.,  aged  18,  male.  Chief 
complaints,  hacking  cough,  crusts  in  the  left  nostril  and  dry 
throat.  The  trouble  dates  from  childhood.  In  April,  1910,  I 
injected  paraffin  under  the  septal  mucosa  of  both  sides  of  the 
nose.  This  was  followed  by  less  dryness  in  the  throat  and 
absence  of  crust  fonnation  in  the  nose.  This  improvement 
continued  until  a  month  ago,  when  some  of  the  paraffin  came 
out  from  the  left  side,  with  the  return  of  some  of  the  previous 
sym.ptoms. 

Examination. — Partial  atrophy  of  lower  turbinate  on  left 
side  with  the  ridge,  due  to  the  paraffin,  still  present  on  the 
right  side.  Left  nasal  passage  was  patent,  especially  opposite 
the  inferior  turbinal.  The  pharynx,  which  was  smooth  and 
somewhat  glazed,  could  be  seen  through  the  nose  on  the  left 
side. 

Operation.  July  1,  1911. — l.'nder  cocain  anesthesia  a  cross- 
.«haped  incision  one  and  a  half  inches  long,  similar  to  Case  II, 
with  a  strap  of  mucous  membrane  to  hold  the  flap,  was  made 
along  the  septum  opposite  the  left  lower  turbinal.  A  piece  of 
hypertrophied  mucous  membrane  was  removed  from  the  mid- 
dle turbinate  of  another  otherwise  normal  male  patient.  The 
transplant  was  washed  in  normal  salt  solution  and  then  placed 
on  the  denuded  cartilage  under  the  strap.  The  cavity  was 
lightly  packed  with  gauze,  which  was  removed  thirty-six  hours 
later  and  showed  the  flap  in  place  (apparently).  July  8,  1911, 
transplant  is  growing  nicely,  some  granulations  along  the  line 
of  incision.  Transplant  is  in  contact  with  the  lower  turbinate. 
Patient  states  that  throat  is  not  as  dry  as  before  operation. 

About  one  year  later  the  transplant  was  still  present,  but 
had  shrunken  somewhat.    January  25,  1913,  about  a  year  and 
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a  half  after  the  operation,  the  site  of  the  transplant  is  still 
evident,  but  it  does  not  stand  out  as  a  ridge. 

Case  V. — Transplantation  of  bone  and  mucous  membrane 
into  the  septum  for  the  relief  of  atrophic  rhinitis.  A.  R., 
aged  18,  male.  Complains  of  headache,  ringing  in  the  ears, 
and  throbbing  in  the  head.  The  trouble  began  three  or  four 
years  ago;  has  crusts  in  the  pose  and  has  lost  the  sense  of 
smell. 

Examination. — Atrophy  of  right  lower  turbinate.  Hyper- 
trophy of  the  right  middle  turbinal  with  small  polypi  anteriorly. 
Marked  atrophy  of  the  left  lower  turbinal,  leaving  the  meatus 
wide  as  a  lead  pencil,  with  pharynx  plainly  visible  through 
the  nose.  Creamy  pus  in  both  nostrils,  especially  surrounding 
the  polypi.     No  ozena. 

Diagnosis. — Atrophic  rhinitis  with  ethmoiditis  on  the  right. 

Operation  November  30,  1912. — Submucous  elevation  along 
the  septum  on  the  left,  forming  a  tunnel  about  one  and  one-half 
inches  long  and  about  one  inch  wide.  (Cocain-adrenalin  an- 
esthesia.) A  portion  of  the  hypertrophied  middle  turbinate 
of  Mr.  A.,  after  being  submerged  in  salt  solution  for  about 
ten  minutes,  was  transplanted  into  the  tunnel.  This  piece  of 
tissue,  about  a  half  inch  long  and  a  quarter  of  an  inch  in  its 
other  diameters,  consisted  of  mucous  membrane  containing  a 
sliver  of  bone.  Bone  placed  in  contact  with  the  denuded 
septum,  flap  pressed  down,  apposition  perfect,  meatus  very 
much  narrowed.  December  14,  1912,  transplant  still  in  situ, 
slight  retraction  of  the  mucosa  at  the  line  of  incision,  no  pus. 
Patient  complains  of  slight  pain  in  the  left  eye.  January  11, 
1913,  some  granulating  area  at  the  line  of  incision.  Probe 
introduced  here  gives  the  slight  sensation  of  bare  bone,  A 
longitudinal  incision  over  the  entire  length  of  the  graft  with 
the  formation  of  a  flap  of  septum  mucous  membrane  was  turned 
down,  exposing  the  mucosa  of  the  transplant,  which  appeared 
normal.  February  11,  1913,  transplant  in  excellent  condition, 
closes  up  meatus  to  a  very  narrow  slit. 

Cases  VI  and  VII. — Two  attempts  to  close  a  septal  perfora- 
tion with  transplanted  mucous  membrane.  On  April  22,  1912, 
I  performed  a  submucous  septal  operation  on  ]Mr.  C.  S.,  aged 
— .  During  the  operation  the  septum  was  torn  at  the  site  of 
the  original  incision.  Thereupon  I  removed  a  small  piece  of 
mucous  membrane  from  one  of  his  turbinals  and  placed  it 
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into  the  perforation.  This  transplant  failed  to  hold  and  came 
out  in  a  few  days.  February  13,  1913,  I  again  attempted  to 
close  the  perforation,  which  was  about  a  quarter  of  an  inch 
in  diameter.  Cocain  and  adrenalin  were  applied,  and  a  button- 
hole incision  made  in  front  of  the  perforation.  The  mucous 
.membrane  surrounding  this  perforation  was  slightly  elevated 
through  this  incision.  A  piece  of  mucous  membrane  some- 
what larger  than  the  perforation  was  taken  from  the  hypertro- 
phied  middle  turbinate  of  E.  B.,  a  healthy  boy  of  thirteen  years. 
It  was  preserved  in  salt  solution  for  about  thirty  minutes  be- 
fore being  transplanted,  and  was  then  placed  under  the  elevated 
mucosa  surrounding  the  perforation.  Three  days  later  tVie 
transplant  was  still  in  position  and  appeared  somewhat  dark 
in  color.  Eight  days  later  the  transplant  was  still  in  position 
except  at  a  point  occupying  about  a  fourth  of  the  circumfer- 
ence of  the  perforation.  The  transplant  seemed  viable  and 
when  rubbed  became  hyperemic.  ( Since  the  above  was  written 
the  transplant  has  shriveled  and  come  away.) 

CONCLUSIONS. 

If  we  analyze  the  results  obtained  in  this  rather  limited 
series  of  experiments,  we  find  that  there  are  no  especially 
technical  difficulties  in  the  transfer  of  intranasal  tissue  from 
one  individual  to  another  of  the  same  species.  Surface  trans- 
plantation in  animals  will  probably  fail,  owing  to  the  difficulty 
in  preventing  infection.  The  submucous  transplantation  in 
animals  should  yield  much  better  results,  and  the  tissues  seem 
capable  of  growing  in  their  new  environment.  The  experi- 
ments were  not  carried  on  long  enough  to  determine  what 
ultimately  becomes  of  the  transplanted  bone,  but  it  is  prac- 
tically estabhshed  at  the  present  time  that  transplanted  bone 
is  resorbed,  that  its  framework  serves  as  the  scaffolding  for 
new  bone  which  is  regenerated  in  its  place. 

In  the  clinical  experiments,  surface  transplantation  does  not 
seem  to  offer  very  great  prospects  of  success,  although  the 
grafts  will  adhere  if  the  mucosa  be  slightly  elevated  to  receive 
them.  Submucous  transplantation  of  nasal  mucous  membrane 
and  underlying  bone  can  be  carried  out  with  good  prospects 
of  the  survival  of  the  transplant  without  suppuration.  It 
seems,  however,  that  in  the  course  of  time  the  transplant  tends 
to  be  absorbed.    It  may  be  possible  to  prevent  this  resorption 
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by  the  removal  of  the  roof  of  the  tunnel  in  which  the  trans- 
plant has  been  placed.  This  procedure  may  stimulate  the 
transplant  to  functionate  and  thus  prevent  absorption. 

At  any  rate,  facilities  for  attempting  the  transplantation  of 
mucous  membrane  and  nasal  bone  are  abundant  in  every 
rhinologic  clinic,  and  with  due  precautions  as  to  the  source 
of  the  tissues,  these  experiments  may  be  advantageously  con- 
tinued. 
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FIGURE  I. 


Section  (magnification  4-1)  through  a  transplant  placed 
under  the  perichondrium  and  periosteum  of  the  nasal  septum 
of  a  dog.  S.  C,  septal  cartilage.  B.  S.,  bony  septum.  M.  P., 
mucoperichondrium.  M'.  P'..  same,  elevated  to  form  a  pouch 
containing  T,  the  transplant.  At  X  the  transplant  is  firmly 
united  to  the  bony  septum. 

(Microphotograph  by  Dr.  Chas.  Goosmann.) 


FIGURE  II. 

Higher  magnification  (100-1 1  of  another  portion  of  trans- 
plant illustrated  in  Figure  I,  showing  intact  condition  of  bone, 
B.  B.  Cartilage,  C;  Connective  tissue;  D,  and  Glandular 
epithelium  E.  (Microphotograph  by  Dr.  Chas.  Goosmann.) 


XV. 

THE  REPORT  OF  A  CASE  OF  PARACOUSTIC  VER- 
TIGO AND  NYSTAGMUS  CURED  BY  OPER^ 
ATIOX  OX  THE  LABYRINTH.* 

By  John  Randolph  Page,  M.  D., 

New  York. 

A  number  of  operations  for  the  relief  of  vertigo  have  been 
performed  on  the  nonsuppurative  labyrinth  by  Milligan,  Lake, 
Yearsley  and  others,  and  Yearsley  in  his  report,  "A  Case  of 
Severe  Vertigo  and  Tinnitus;  Destruction  of  the  Labyrinth; 
Cure"  (published  1908)^  states  that  his  was  the  ninth  opera- 
tion of  its  kind  for  the  relief  of  distressing  vertigo  and  tin- 
nitus. "The  first,"  he  says,  "was  that  of  Milligan,  the  sec- 
ond that  of  Lake,  who,  however,  antedated  Milligan  in  pub- 
lication." Since  that  time  Mr.  Lake,  as  he  stated  in  his  paper 
on  vertigo  before  the  New  York  Academy  of  Medicine  last 
December,-  has  performed  fourteen  such  operations.  In  this 
country  the  labyrinth  operation  for  the  relief  of  vertigo  (so 
far  as  I  have  been  able  to  learn)  has  never  been  performed 
before,  at  least  there  are  apparently  no  available  reports  of 
any. 

Last  April  a  report  of  the  history  and  examinations  of 
this  case  was  made  before  the  Section  on  Otology  at  the  New 
York  Academy  of  Medicine.^  Since  that  time  his  disturbing 
symptoms  have  been  entirely  relieved  by  an  operation  on  his 
labyrinth.  It  will  suffice  to  say  now  that  the  individual  is 
a  strong,  healthy  man,  forty-four  years  of  age,  who  since 
boyhood  has  been  affected  with  a  deafness  and  stuffiness  in 
his  right  ear,  which,  until  a  year  or  more  ago,  he  could  con- 
siderably relieve  by  a  movement  of  his  lower  jaw.  He  never 
remembers  having  had  a  discharge  from  either  ear. '  Seven 
years  ago  he  noticed  that  any  exertion  that  caused  increased 

•Read  before  the  annual  meeting  of  the  American  Larjmgologi- 
cal,  Rhinological  and  Otological  Society,  May  10th,  1913,  Washing- 
ton, D.  C. 
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heart  action,  such  as  Hfting,  running  or  even  laughing  heart- 
ily, made  him  stagger  and  lose  his  balance,  and  at  the  same 
t^rne  the  objects  seen  by  him  seemed  to  move  up  and  down 
with  the  pulsations  of  his  heart. 

After  November,  1910,  certain  sounds  caused  such  disturb- 
ance of  his  equilibrium  and,  as  he  expressed  it,  of  the  objects 
before  his  eyes,  that  he  would  fall  when  he  heard. them,  if 
he  did  not  cling  to  something  for  support.  He  had  to  have 
the  pitch  of  the  whistles  on  his  factory  lowered,  so  that  they 
would  not  affect  him.  Riveting  machines  and  other  loud 
sounds  affected  him  in  the  same  way. 

Examination  (October  6,  1911)  revealed  a  markedly  re- 
tracted drum  membrane  and  a  stenosed  tube  on  the  right 
side,  with  hearing  for  acoumeter  and  whisper,  2  inches  and 
18  inches,  respectively.  The  left  ear  showed  evidence  of 
chronic  middle  ear  catarrh,  with  hearing  for  acoumeter  and 
whisper,  6  inches  and  15  feet,  respectively.  The  sound  from 
a  256  fork  placed  on  the  vertex  was  definitely  referred  to  the 
right  or  poorer  ear.  The  low  tone  limit  was  practically  nor- 
mal in  both  ears  (16  fork  was  indistinctly  heard  in  the  right, 
distinctly  heard  in  the  left  ear).  The  upper  tone  limit  in  the 
right  ear  was  reduced  to  6.00  on  the  Edelmann-Galton 
whistle,  and  for  the  left  ear,  2.00.  Rinne  was  positive  in  both 
ears.  Rotation  tests  with  head  in  various  positions  revealed 
nothing  unusual,  and  the  caloric  test  was  normal. 

When  the  right  ear  was  closed,  sounds  had  no  effect  on  his 
eyes  or  equilibrium.  In  the  right  ear,  however,  pipe  sounds 
above  a-^  (1702  double  vibrations)  produced  marked  disturb- 
ance until  a.*  (3404  double  vibrations)  was  reached.  Sounds 
below  and  above  this  octave  caused  little  or  no  disturbance, 
the  most  marked  disturbance  being  caused  by  the  middle  notes 
of  the  octave.  He  stated  that  at  the  commencement  of  the 
sound  the  object  he  was  looking  at  seemed  to  move  downward 
and  to  the  left,  and  remained  in  that  position  with  a  wavering 
movement  until  the  sound  ceased ;  it  then  returned  to  its  orig- 
inal position.  The  eyes  were  easily  seen  to  rise  and  fall  when 
the  sound  was  produced  and  stopped,  and  when  the  most 
effective  sounds  were  produced  his  equilibrium  was  disturbed. 
At  this  examination  the  eyes  seemed  to  move  always  in  the 
plane  of  the  right  anterior  vertical  canal. 

A  month  after  this  examination  he    was  admitted    to  the 
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Manhattan  Eye,  Ear  and  Throat  Hospital.  A  himbar  punc- 
ture was  performed,  and  20  cc.  of  normal  cerebrospinal  fluid 
was  withdrawn,  and  at  the  same  time,  because  of  its 
marked  retraction,  an  incision  was  made  in  the  right  mem- 
brana  tympani.  Intense  headache,  dizziness  and  nausea  fol- 
lowed and  persisted  for  the  next  forty-eight  hours,  and  for 
two  v/eeks  the  slightest  exertion  in  the  upright  position 
caused  severe  headache  and  dizziness.  A  grateful  feeling  of 
clearness  was  temporarily  afforded  by  the  myringotomy,  how- 
ever. After  three  weeks  the  patient  left  the  hospital,  his  ver- 
tigo much  improved,  and  sounds  that  before  would  have  made 
him  fall  had  no  effect  upon  him. 

Three  months  after  the  lumbar  puncture  (the  9th  of  Feb- 
ruary) he  reported  that  the  staggering  tendency  had  entirely 
gone,  and  he  had  no  dizziness,  but  the  right  ear  had  become 
very  sensitive  to  the  sound  of  his  own  voice,  and  speaking 
above  a  low  tone  caused  his  eyes  to  jump.  He  could  not 
whistle,  call,  or  laugh  without  a  jumping  of  the  objects  in 
front  of  him  and  a  disturbance  of  his  equilibrium.  High 
tones  no  longer  troubled  him  to  the  extent  they  formerly  did, 
but  Icv/er  pitched  ones  became  so  imbearable  he  had  to  raise 
the  flitch  of  the  whistles  on  his  plant  back  to  what  they  were 
before. 

When  he  said  E,  P,  T.  Z.  etc.,  or  such  a  sentence  as  "Ease 
it  off,"  objects  in  front  of  him  moved  downward  and  to  the 
left,  and  his  eyes  could  be  seen  to  move  upward  and  to  the 
right  in  the  plane  of  the  right  anterior  vertical  canal.  H  he 
whistled  certain  notes,  a  marked  effect  was  produced,  and  if 
the  sounds  were  prolonged,  his  equilibrium  was  upset.  It 
was  also  found  at  this  examination  that  when  the  note  d' 
(1152  vibrations)  was  sounded  on  a  pipe,  the  eyes  moved 
straight  upward,  and  he  said  the  objects  in  front  of  him 
moved  straight  dow^nward,  giving  him  a  sensation  of  marked 
disturbance.  Above  this  pitch  the  disturbance  was  not  so 
marked,  but  the  objects  seemed  to  move  downward  and  to  the 
right :  and  below  this  pitch  they  seemed  to  move  downward 
and  to  the  left. 

Four  months  later  (July  8th)  the  patient  returned  again 
for  examination  and  reported  that  since  his  visit  in  February 
he  had  had  a  return  of  his  vertigo — that  is.  staggering  while 
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walking;  two  attacks,  so  severe  that  he  had  to  ding  to  a  fence 
to  keep  from  falling. 

His  chief  complaint,  however,  was  the  effect  of  his  own 
voice  on  his  eyes.  In  speaking  of  this  he  pointed  somewhat 
confusedly  to  his  supraorbital  region  and  the  right  side  of 
his  head.  (It  is  well  to  say  here  that  the  man  is  an  excep- 
tionally strong  character,  and  through  force  of  will  kept  con- 
stantly at  his  work.  A  man  less  forceful  and  free  from  hys- 
terical tendency  would  have  succumbed  long  before.) 

He  had  to  acquire  a  very  low  tone  of  voice  in  conversation, 
otherwise  the  objects  in  front  of  him  would  vibrate  up  and 
down  obliquely  before  him.  Words  like  Ease,  Peas,  Disease, 
etc.,  would  displace  everything  in  front  of  him;  and  if  he 
laughed  heartily  or  said  toot-toot-toot,  things  shifted  so  sud- 
denly they  caused  him  to  lose  his  balance  entirely.  At  each 
toot  his  eyes  could  be  plainly  seen  to  jump. 

No  less  annoying  was  a  pulsating  sound  like  a  drum  in  his 
right  ear,  and  although  he  could  not  remember  the  time  when 
he  was  not  able  to  count  his  pulse  by  hearing  it  in  his  right 
ear,  the  present  sound  was  a  new  development,  and  it  became 
more  marked  after  mental  or  physical  labor.  His  only  relief 
when  it  became  unbearable  was  to  lie  down  for  fifteen  or 
thirty  minutes :  the  eye  symptoms,  then  subsided  entirely  and 
the  pulsation  ceased  except  for  a  slight  sound.  In  using  the 
large  and  small  pipes  of  the  Bezold  series,  it  was  found  that 
d"  (1152  vibrations)  on  the  small  pipe  caused  objects  to  move 
straight  downward,  as  w?.s  the  case  at  the  examinations  in 
February,  with  marked  disturbance  (wide  movement).  The 
patient  could  not  stand  the  sound  for  any  length  of  time,  and 
if  it  was  tooted  his  equilibrium  was  upset,  a*  (3404  vibra- 
tions) caused  objects  to  move  more  laterally  at  about  an  angle 
of  45°  to  the  right  and  downward — the  eyes  in  the  opposite 
direction.  Above  this  point  no  disturbance  was  obtained. 
The  lowest  note  on  the  large  pipe  e-  (640  vibrations)  gave 
marked  disturbance  downward  and  to  the  left.  His  response 
to  some  of  the  intermediate  notes  was  at  times  contradictory, 
owing,  he  said,  to  the  confusion  from  the  sounds,  which 
caused  him  to  fail  to  notice  whether  the  movement  was  fiirst 
up  and  then  down  or  vice  versa. 

I  insert  here  my  record  of  the  effects  produced  by  the  dif- 
ferent pipe  notes,  not  that  I  am  able  to  interpret  anything 
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of  value  from  it,  but  simply  that  it  may  be  recorded  in  case 
it  may  excite  the  interest  of  someone  with  a  theory  to  sup- 
port: 

d'  (1152  vibrations)  on  small  pipe:  Objects  move  straight 
downward,  as  before  (in  February),  with  marked  disturb- 
ance. 

e^  (1280  vibrations):  Even  more  disturbance,  but  down- 
ward and  slightly  to  the  right. 

f^  (1363.2  vibrations):     Same,  with  less  disturbance. 

g'  (1536  vibrations)  :  Practically  no  disturbance  and  slight 
movement. 

a*  (3404.8  vibrations)  :  Objects  move  more  laterally  at  about 
45  to  the  right,  eyes  move  in  the  opposite  direction ;  above 
this  point  of  a*  no  disturbance  of  eyes  is  obtained. 

g*  (3072  vibrations)  :  Objects  move  upward  and  slightly 
to  the  right. 

f*  (2726.4  vibrations)  :  Objects  move  upward  and  begin- 
ning to  curve  towards  the  left  with  marked  disturbance. 

c*  (2048  vibrations)  :  Obects  move  upward  and  a  little  to 
the  left. 

a^  (1702.4  vibrations)  :  Objects  move  upward  and  a  little 
to  the  left. 

g^  (1536  vibrations)  :   About  the  same. 

e"  (1280  vibrations)  :    Almost  gone. 

d'   (1152  vibrations)  :    Getting  worse  again. 

c"   (1024  vibr'ations)  :•  Bad;  upward  and  to  the  left. 

f^  (1363.2  vibrations)  :    Upward  and  to  tlie  left. 

a-   (851.2  vibrations)  :     Straight  down. 

g^  (768  vibrations)  :  Marked  disturbance,  up  and  down  to 
the  left. 

f-  (681.6  vibrations):    Marked  disturbance,  down  to  left. 

e^  (640  vibrations)  lowest  pitch  in  pipe:  Gives  marked  dis- 
turbance downward  and  to  the  left. 

This  examination  was  confusing  and  fatiguing  f;  -  the 
patient,  and  he  himself  remarked  that  he  could  not  observe 
accurately  because  of  his  dizziness  and  disturbance.  This 
probably  accounts  for  the  contradictory  answers. 

As  the  patient's  disturbing  symptoms  seemed  to  grow 
worse  rather  than  better,  operation  for  the  destruction  of  his 
labyrinth  was  at  last  resorted  to.  A  pneumatic  mastoid  with 
normal  looking  cells  was  opened,  and  there  was  no  evidence 
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in  either  the  mastoid  or  the  middle  ear  of  necrosis  of  any 
kind. 

In  attacking  the  labyrinth  the  horizontal  and  anterior  ver- 
tical canals  were  opened  and  traced  forward  until  their  am- 
pullae were  reached.  These  were  removed,  and  the  canals 
were  then  followed  backward  and  the  vestibule  was  entered 
posteriorly  through  the  solid  angle.  The  stapes  was  re- 
moved, and,  because  of  the  acoustic  disturbance,  it  was 
thought  best  while  at  it  to  open  the  cochlear  also,  so  the 
promontory  was  then  cut  away. 

An  instrument  devised  by  Dr.  Kerrison,  which  easily  shaves 
the  hardest  bone,  enables  one  to  avoid  the  use  of  chisels  and 
the  accidents  which  sometimes  follow  their  use  in  this  opera- 
tion. Particularly  those  accidents  referred  to  by  Dr.  Rich- 
ards :*  namely,  the  tendency  of  the  external  canal  to  crack 
through  definite  lines  of  cleavage  into  the  fallopian  canal  and 
cause  injury  to  the  nerve,  and  the  modiolus  to  crack  at  its 
base  and  open  the  internal  auditory  meatus  with  an  escape 
of  cerebrospinal  fluid. 

Judging  from  appearance  only,  it  might  have  been  a  normal 
labyrinth  that  was  being  operated  on.  The  eustachian  tube 
was  curetted  thoroughly  down  through  its  isthmus  with  Yan- 
kauer's  instrument  designed  for  that  purpose,  but  there  was 
no  antiseptic  treatment  of  the  wound,  as  I  had  not  then  heard 
Mr.  Lake  advise  it  as  a  wise  precaution.  The  wound  was 
washed  with  normal  salt  solution  and  packed  with  plain  gauze, 
a  little  iodoform  gauze  being  placed  next  the  labyrinth  itself. 
Ten  days  later  a  meatus  and  flap  were  cut  and  the  incision  was 
closed  behind.  Three  weeks  later  the  cavity  was  skin  grafted. 
There  was  no  exposure. of  the  facial  nerve  and  no  paralysis. 

For  several  days  after  the  operation  the  patient  lay  on  his 
sound  side,  hunched  up  with  his  eyes  closed.  Nausea  and  vom- 
iting persisted  for  four  days. 

At  an  exam.ination  on  September  9,  1912  (five  and  a  half 
weeks  after  the  operation),  he  stated  that  after  the  fourth  day 
following  the  operation  the  disturbance  of  objects  was  not  as 
great  with  his  left  eye  open  as  it  was  with  both  eyes  open,  and 
he  appeared  to  have  less  control  over  the  right  eye  than  over 
the  left;  the  disturbance  was  more  marked  when  objects  were 
seen  with  the  right  than  with  the  left  eye.  He  had  diplopia 
with  both  eyes  open,  which  persisted  for  a  week.     Even  at 


PARACOUSTIC  VERTIGO  AND  NYSTAGMUS.  327 

that  time  (September  9th),  six  weeks  after  the  operation,  he 
had  diplopia  when  he  first  opened  his  eyes  in  the  morning; 
a  disturbance  he  had  never  had  before  the  operation.  He 
stated  that  after  the  labyrinth  operation,  despite  the  intense 
nausea  and  vomiting,  he  noticed  that  objects  moved  from  '"high 
left  to  low  right ;"  that  is,  they  moved  from  left  to  right  down- 
ward at  an  angle  of  twenty  degrees.  This  persisted  for  a  week 
and  gradually  diminished  until  there  was  no  movement  of 
objects  except  when  he  first  awoke  in  the  morning.  Six 
weeks  after  the  operation,  on  waking  in  the  morning,  objects 
still  seemed  to  move  slowly  in  this  direction,  but  after  a  few 
minutes  he  would  be  able  to  overcome  the  illusion. 

Never  after  the  operation  was  he  disturbed  by  any  sounds 
in  his  ears.  In  this  he  differs  from  Dr.  Richards'  case,  to  be 
mentioned  later,  of  the  man  who  suffered  marked  disturbance 
from  sound  after  his  labyrinth  had  been  removed.  An  attack 
of  vomiting,  or  any  exertion,  during  the  first  week  or  two 
after  the  operation,  would  cause  a  gradually  increasing  sound, 
"like  the  passing  of  a  subway  train,"  in  his  operated  ear;  it 
occurred  first  faintly,  and  then  became  louder  and  louder  like 
a  very  heavy  storm,  lasting  a  short  time  and  then  gradually 
subsiding.  These  noises  became  less  and  less  frequent,  but 
they  were  occasionally  noticed  for  three  weeks  after  the  oper- 
ation. Never  since  the  operation  has  sound  had  any  effect  on 
his  equilibrium,  or  on  the  movement  of  objects,  or  on  his  eyes 
themselves ;  nor  has  increased  heart  action  caused  any  disturb- 
ance whatsoever.  He  can  whistle  and  toot-toot-toot  with  great 
satisfaction  and  without  any  disturbance  to  him  of  objects  or 
of  his  equilibrium. 

On  the  ninth  day  after  the  operation  the  patient  was  allowed 
to  sit  up  in  bed,  because  he  desired  to  do  so,  and  thought  he 
could.  The  movement,  however,  caused  a  return  of  the  dizzi- 
ness, and  ^fter  a  few  minutes  he  was  glad  to  lie  down  again. 
On  the  eleventh  day  he  was  allowed  to  stand  on  his  feet,  but 
he  would  have  fallen  to  the  floor  towards  the  operated  side 
had  he  not  been  supported.  He  persisted  in  getting  up,  how- 
ever, and  three  days  later  was  able  to  walk  the  length  of  the 
hall  unassisted,  though  he  was  very  unsteady,  and  had.  a  ten- 
dency to  fall  towards  his  operated  side.  Turning  to  the  left  at 
first  caused  a  little  disturbance,  but  this  soon  disappeared. 
On  turning  to  the   right,   however    (to  the  operated   side). 
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marked  disturbance  was  produced,  and  even  a  movement  of 
his  eyes  to  the  right  at  the  examination,  six  w^eeks  after  the 
operation  (September  9th),  was  accompanied  by  a  movement 
of  all  the  objects  to  the  right.  This  movement  of  objects  be- 
came less  every  day.  The  patient  was  then  able  to  walk  with- 
out falling,  with  his  eyes  closed.  He  had  practiced  whirling, 
turning  and  walking  backwards  until  he  had  excellent  control 
of  himself,  although  all  signs  of  disturbance  had  not  entirely 
disappeared.  There  was  still  some  nystagmus  on  looking  to 
the  left,  practically  none  on  looking  to  the  right.  On  rotation 
to  the  left  ten  times,  after-nystagmus  was  slight  and  lasted 
only  twelve  seconds.  On  rotation  to  the  right,  after-nystag- 
mus lasted  only  fifteen  seconds,  but  he  complained  of  consid- 
erable disturbance  and  felt  a  little  sea-sick,  although  the  sea- 
sickness was  only  momentary. 

An  examination  made  November  11,  1912  (over  four 
months  after  the  operation),  showed  the  cavity  well  derma tized 
except  for  small  granulations  which  persisted  at  the  opening 
into  the  vestibule,  posteriorly.  From  this  region  there  seemed 
to  be  a  slight  leakage  of  clear  fluid,  and  when  it  was  irritated 
with  an  applicator,  some  disturbance  of  equilibrium  and  ob- 
jects was  remarked  by  him. 

The  patient  was  greatly  improved,  and  neither  exertion  nor 
sound  gave  him  any  further  trouble.  He  had  no  disturbance 
of  equilibrium  except  when  he  turned  quickly  to  the  right. 
He  was  still,  however,  unable  to  walk  with  certamty  with  his 
eyes  closed,  or  in  the  dark. 

A  letter  received  on  the  11th  of  January,  1913,  from  Dr. 
A.  P.  Butt,  his  physician,  stated  that  the  ear  was  healed ;  and 
one  from  the  patient  himself,  about  the  same  time,  informed 
us  that  he  feels  splendidly  all  the  time.  In  answer  to  questions, 
he  says  he  is  not  yet  able  to  turn  to  the  right  quickly  without 
disturbance,  and  that  turning  his  head  and  eyes  suddenly  to 
the  right  causes  him  to  sway.  He  still  experiences  difficulty 
in  walking  at  night  in  the  dark,  or  with  his  eyes  closed,  though 
the  difficulty  is  becoming  less.  There  is  no  movement  of 
objects  after  exertion,  or  pounding  in  the  ear.  as  there  was 
before  the  operation.  There  is  no  disturbance  of  equilibrium 
due  to  sound,  either  external  or  from  his  own  voice.  He  still 
has  a  slight  hissing  tinnitus,  which  he  had  before  the  operation, 


PARACOUSTIC  VERTIGO  AND  NYSTAGMUS.  329 

a  point  worth  noting  in  regard  to  operation  on  the  labyrinth 
for  persistent  tinnitus. 

With  the  exception  of  Dr.  Richards'  case,  and  Mr.  Lake's 
two  cases,  one  of  the  man  whose  vertigo  was  brought  on  by 
exposure  to  a  bright  light  and  loud  noises,-  and  the  other 
whose  attack  followed  his  listening  to  a  band,'  in  none  of  the 
many  cases  of  vertigo  reported  have  I  been  able  to  find  sound 
mentioned  as  a  casual  factor,  though  Dench  says :"  "It  should 
be  borne  in  mind  that  when  any  portion  of  the  auditory  appa- 
ratus, either  of  the  middle  ear,  the  labyrinth,  or  the  nerve  trunk, 
is  in  a  pathologic  condition,  any  slight  stimulus — particularly 
an  increase  in  the  blood  pressure — may  be  sufficient  to  bring 
on  an  attack  of  vertigo." 

The  cause  is  frequently  foimd  to  be  due  to  derangement 
of  the  sound  transmitting  apparatus  or  to  changes  in  blood 
pressure ;  but,  as  I  said  before,  with  the  exceptions  mentioned, 
I  have  found  no  case  where  sound  itself  was  the  exciting  cause 
of  the  vertigo. 

In  regard  to  blood  pressure,  I  recall  here  that  Mr.  Lake 
recently  in  his  remarks  after  the  presentation  of  his  paper 
before  the  Academy  of  Medicine  in  New  York,  speaking  of 
its  influence  on  vertigo,  seemed  of  the  opinion  that  the  virtue 
claimed  by  many  for  lumbar  puncture  was  due  solely  to  its 
effect  on  the  blood  pressure,  and  that  a  more  lasting  benefit 
could  be  obtained  with  depletives  and  drugs  in  such  cases  than 
with  lumbar  puncture  itself.  In  this  he  does  not  agree  with 
many  who  have  for  some  time  advocated  lumbar  puncture 
without  ver)'  definite  reasons  for  expecting  permanent  relief 
from  it,  and  more  recently  with  Barany,'  who  claims  for  it 
marked  benefit,  and  often  permanent  relief  in  certain  cases 
where  the  vertigo  and  "Symptomen-komplex*"  are  due  to  ad- 
hesions of  the  pia  in  the  region  of  the  cerebellopontine  angle 
which  are  broken  up  by  the  sudden  withdrawal  of  the  cerebro- 
spinal fluid. 

Blake'  calls  attention  to  the  condition  of  the  sound  trans- 
mitting apparatus  as  playing  an  important  part  in  the  causa- 
tion of  vertigo,  but  mentions  nothing  about  the  effect  of  sounds 
on  it. 

A  comparison  of  this  case  with  the  one  Dr.  Richards*  men- 
tions in  his  ''Treatment  of  Purulent  Affection  of  the  Laby- 
rinth," etc..  etc..  forms  an  interesting  paradox.     In  his  case. 
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disturbance  of  equilibrium  was  caused  by  certain  sounds  after 
the  removal  of  the  labyrinth,  and  in  this  case  the  opposite  was 
true,  in  that  the  disturbance  caused  by  certain  sounds  was 
cured  by  the  removal  of  the  labyrinth. 

Dr.  Richards  tells  me  that  he  removed  not  only  the  labyrinth, 
but  almost  the  whole  of  the  petrous  pyramid  for  suppurative 
labyrinthitis  in  his  case  (a  young  musician),  and  that  the 
young  man  while  convalescing  seated  himself  at  the  piano  to 
play,  but  when  he  struck  the  keys  he  was  knocked  off  the  stool 
by  the  sound,  and  for  months  afterwards,  even  after  the  cavity 
had  healed,  musical  sounds  from  the  piano  disturbed  his 
equilibrium.  He  also  says  that  while  dressing  this  case,  when 
he  touched  the  stump  of  the  nerve,  or  the  soft  tissue  about  it 
in  the  region  of  the  internal  auditory  meatus,  which  he  had 
opened,  the  patient  never  failed  to  remark  a  noise  in  that  ear, 
but  when  the  bone  near  that  region  was  touched  with  a  probe 
no  sound  was  heard. 

Following  the  mention  of  this  case  in  his  article,  he  says: 
"It  would  appear  that  we  rec-eive  through  the  auditory  ap- 
paratus certain  physical  impressions  which,  when  transmitted 
to  higher  centers,  act  as  supporting  influences  to  the  preserva- 
tion of  station ;  that  these,  when  not  balanced  by  similar  im- 
pressions acting  upon  the  other  ear  cause,  so  to  speak,  an 
auditory  imbalance ;  that  the  disturbance  is  due  to  the  lateral- 
ization chiefly  to  one  side  of  those  impressions  which  give  rise 
to  the  subjective  phenomenon  of  sound  is  questionable,  inas- 
much as  the  patient,  who  was  totally  deaf  before  operation,  ex- 
perienced then  no  such  disturbance  under  similar  conditions." 
He  continues,  saying:  "The  phenomenon  is  suggestive  of  the 
great  variety  of  factors  which  may  act  through  the  medium  of 
the  auditory  apparatus  and  contribute  to  the  preservation  of 
that  condition  which  we  speak  of  as  the  state  of  equilibrium — 
it  gives  us  an  insight  into  the  intricacy  of  the  function  of  the 
auditory  apparatus." 

The  disturbing,  jangling  effect  of  musical  instruments, 
pianos  particularly,  on  ears  recovering  from  acute  middle  ear 
suppuration  or  some  other  disturbance  of  the  conducting 
apparatus,  is  a  familiar  one,  and  although  the  effect  is  not 
usually  so  great  as  to  cause  loss  of  balance,  it  not  infrequently 
causes  a  sensation  closely  akin  to  it. 

The  association  of  the  acoustic  with  the  static  labvrinth  in 
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the  subject  of  this  report  is  interesting,  and  it  along  with  the 
views  of  Richards,  as  expressed  above,  might  be  considered 
by  some  to  support  v.  Cyon's  theory,  an  expression  of  which 
I  quote  from  Dr.  Fridenberg's^  review  of  v.  Cyon's  theory 
of  the  labyrinth :  ''v.  Cyon  proceeds  to  develop  his  own  theory, 
which  brings  the  elements  of  tone  and.  sound  perception  into 
relation  with  the  innervational  control  and  regulation,  both 
as  to  intensity,  succession,  and  duration,  of  the  entire  muscular 
apparatus  of  the  body,  especially  of  the  eye ;  with  the  rhythmic 
coordination  of  speech  and  with  the  psychic  control  of  function. 
This  coordination  depends  on  concepts  of  number  which  can 
only  originate  in  the  cochlea,  and  is  associated  with  concepts  of 
direction,  dependent  physiologically  on  stimulation,  continuous 
or  intermittent,  of  the  semicircular  canals." 

Later,  in  his  criticism  of  v.  Cyon's  theory,  he  says:  "Bio- 
logically (too),  auditory  sensations  can  hardly  be  made  use 
of  as  a  basis  for  an  adequate  stimulus  of  the  semicircular 
canals,  as  these  sensations  have  not  yet  appeared  in  lower 
animals  which  are  capable  of  perfect  orientation." 

In  the  case  just  reported,  it  would  seem  that  when  the 
auditor\-  apparatus  was  stimulated  by  sounds  of  a  certain 
number  of  vibrations,  a  definite  movement  of  the  eyes  took 
place  in  the  plane  of  a  certain  semicircular  canal  in  the  diseased 
ear.  So,  according  to  Flouren's  law,  there  was  caused  by  the 
sound  vibrations  just  as  definite  a  movement  of  endolymph  in 
the  ampulla  of  that  canal  as  there  was  by  the  pump  acting 
directly  on  the  canal  in  Ewald's  experiment.  But  pulsations 
from  the  heart  also  at  times  caused  the  same  disturbance,  so 
the  commotion  in  the  ampulla  cannot  reasonably  be  associated 
v.ith  the  effect  on  the  auditor\-  apparatus  alone.  It  would 
seem,  rather,  that  the  effect  on  the  ampulla  was  coincident 
with  but  separately  caused  by  the  (sound)  vibrations,  which 
transmitted  through  the  cochlea  were  interpreted  as  sound. 

With  this  conception  one  can  still  maintain  the  theory  of 
the  distinct  separation  functionally  of  the  auditory  from  the 
static  labyrinth,  and  receive  the  support  of  the  biologists  and 
that  of  long  general  acceptance  as  well.  One  can  still  sup- 
port this  theory  and  realize  that  the  localization  of  sounds 
may  play  a  part  in  orientation,  just  as  localization  of  objects 
by  means  of  the  eyes  do,  and  the  muscle  and  tactile  senses  do, 
but  that  does  not  mean  that  one  has  to  accept  the  view  that 
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such  a  close  association  exists  between  the  two,  static  and 
auditory,  that  sound  through  irritation  of  the  cochlea  influ- 
ences the  endolymph  in  the  ampulla,  for  it  is  only  when  the 
contents  of  the  ampulla  are  abnormally  sensitive  or  irritable 
that  the  same  quality  of  vibration  affects  them  both. 
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XVI. 

ATROPHIC  RHINITIS  WITH  OZENA— ITS  ETIOLOGY 
AND  SURGICAL  TREATMENT.* 

By  Francis  Patten  Emerson,  'SI.  D., 

Boston. 

introduction. 

From  the  discussion  of  atrophic  rhinitis  with  ozena,  as 
found  in  the  literature,  it  is  evident  that  special  investigator;> 
are  particularly  interested  in  two  methods  of  procedure  in  tht 
study  of  the  cause  and  treatment  of  this  disease.  First,  in  an 
attempt  to  isolate  a  specific  organism  and  establish  a  methofi 
of  treatment  based  on  such  findings,  and  second,  in  looking 
upon  the  symptom  complex  as  due  to  pus  producing  organ 
isms.'  causing  multiple  foci  that  are  amenable  to  the  recognized 
surgical  principles  of  drainage  and  cleanliness. 

The  difficulties  encountered  by  an  investigation  along  the 
first  procedure  are  due  to  the  results  of  decomposition  and 
secondary  infection,  which  give  rise  to  an  mnumerable  bac- 
terial flora  and  interferes  with  an  attempt  to  determine  which 
particular  one  is  the  active  organism  in  the  disease. 

Renewed  interest  has  been  awakened  of  late  by  the  work  of 
Abel  and  his  experiments  with  the  bacillus  mucosus  ozenae. 
This  painstaking  work  has  led  others  to  attempt  to  substantiate 
his  claims.  An  excellent  article,  among  others,  appeared  last 
year  in  this  country-,  by  Cobb  and  Nagle.  This  phase  of  the 
subject  has  already  in  previous  years  engaged  the  attention 
of  members  of  the  profession,  notably,  Lowenberg,  Pesand, 
Gradenigo,  Dreyfuss,  Loeb,  Ambi,  Brindell,  Gruenwald.  Hajek, 
Marano,  Abel,  and  others,  but  without  any  definite  results. 

In  the  second  method  of  procedure,  where  the  symptom 
complex  is  considered  as  due  to  an  attenuated  infection  with 


*Read  before  the  Nineteenth  Annual  Meeting  of  the  American 
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multiple  foci,  secondary  to  a  pansinusitis,  this  would  suggest 
that  the  original  infection  is  not  followed  by  an  essential  or 
primary  atrophic  process  acting  as  an  intermediate  step,  but 
that  the  sinuses  are  invaded  directly  by  a  pus  producing  organ- 
ism.  While  it  is  conceivable  that  fetor  and  crusting  might  be 
produced  by  the  breaking  down  of  soft  tissue,  bone  necrosis 
and  defective  drainage,  with  the  resulting  secondary  infection, 
yet  we  know  that  certain  pus  producing  organisms  by  them- 
selves are  capable  of  causing  a  thin,  others  a  thick,  secretion, 
and  still  others  may  cause  fetor  and  crusting.  In  this  sense 
a  specific  organism  might  be  necessary  to  produce  ozena,  but 
not  necessarily  have,  as  its  primary  manifestation,  an  atrophic 
tissue  change.  If  we  accept  the  latter  view,  which  the  writer 
believes  is  true,  we  can  with  advantage  continue  to  search  for 
a  specific  organism  and  at  the  same  time  perfect  our  surgical 
technic,  because  purulent  retention  within  nonelastic  walls 
requires  free  drainage,  as  a  prerequisite  to  cure,  whatever  the 
infective  agent  might  be. 

THEORIES. 

From  the  earliest  medical  records  to  the  present  time,  many 
theories  have  been  advanced  as  to  the  etiology  of  ozena,  but 
none  of  them  have  had  a  considerable  following  among  men 
of  eminence.  For  a  review  of  this  literature  you  are  referred 
to  the  excellent  article  by  Sendziak  in  the  Annals  of  Otol- 
ogy, Rhinology  and  Laryngology  for  1907. 

That  tuberculosis  and  syphilis  cause  a  certain  number  of 
cases  is  conceded,  but  the  researches  of  Sobernheim,  Eisen- 
lohr  and  Alexander  by  the  aid  of  the  Wassermann  test  showed 
that  syphilis,  the  disease  most  suspected  as  a  cause  of  ozena, 
was  responsible  for  relatively  only  a  small  percentage. 

Bosworth's  theory  of  a  preceding  purulent  rhinitis,  with  no 
sinus  involvement,  as  a  cause  of  ozena  in  later  life,  has  been 
questioned  by  the  researches  of  Pearce  at  the  Boston  City 
Hospital,  and  of  Pearce  and  Winne  at  the  Albany  Bender 
Laboratory,  who  showed  conclusively  that  the  sinuses  are  often 
invaded  by  a  pus  producing  organism  in  the  course  of  the 
infectious  diseases  as  early  as  the  second  year.  Is  it  not  also 
the  experience  of  all  rhinologists,  with  their  present  better 
knowledge  of  sinus  infections,  that  a  primary  purulent  rhinitis 
is  a  thing  of  the  past?  It  is  always  secondary  to  some  focus 
of  infection  in  the  epipharynx  or  hollow  spaces. 
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Theories  based  on  the  shape  of  the  face  as  being  a  cause  are 
less  often  referred  to  today,  with  our  more  definite  patholog>' 
on  which  to  base  a  diagnosis. 

The  Herd  theor\-  of  a  sinus  disease  as  a  cause  of  ozena,  has 
had  such  able  exponents  as  Gruenwald,  H^jek,  Loehnberg. 
Michel,  and  not  a  few  among  the  members  of  this  society. 
Although  this  theory  has  not  been  generally  accepted,  yet  the 
writer  brings  this  phase  of  a  much  discussed  subject  before 
you  today  again,  because  of  his  belief  that  the  rapid  advance 
in  our  knowledge  of  and  ability  tb  cure  sinus  disease,  has 
opened  new  possibilities  in  the  study  of  the  etiolog}'  and  cure 
of  ozena,  even  granting  a  specific  organism. 

In  the  past,  when  treating  these  focal  troubles  intranasally, 
even  if  we  agreed  as  to  its  etiolog\',  yet  our  knowledge  of  the 
surgical  technic  of  sinus  disease  has  advanced  sufficiently  to 
make  it  possible  to  adopt  a  common  method  of  common  ex- 
enteration of  involved  cells.  This  would  in  turn  lead  us  to 
some  definite  agreement  for  or  against  a  focal  infection,  as 
being  the  chief  underlying  cause  of  this  disgusting  aflFection. 

PERSONAL  WORK. 

It  is  for  this  purpose  that  I  venture  to  oiter  the  results  of 
the  following  surgical  procedure,  after  briefly  stating  the 
grounds  which,  in  my  opinion,  implicate  the  accessory  sinuses, 
without  there  being  a  true  atrophic  rhinitis. 

First,  the  writer  has  never  seen  a  case  of  a  socalled  atrophic 
rhinitis  that  was  not  relieved  by  thorough  drainage,  instead  of 
being  made  worse,  as  would  be  the  case  if  trauma  and  in- 
creased air  space  were  added  to  a  genuine  atrophic  mucosa. 

Second,  the  crust  formation  and  fetor,  when  unilateral,  are 
always  on  the  wide  side,  where  they  have  apparently  been  pre- 
ceded by  a  compensatory  hypertrophy  of  the  second  turbinate, 
due  to  the  deviated  septum.  This  enlarged  turbinate  would  in 
turn  interfere  with  the  proper  drainage  of  a  subsequent  sinus 
infection. 

Third,  the  discharge  of  pus  over  a  mucous  surface  in  a 
long  standing  case  is,  in  the  writer's  experience,  always  accom- 
panied by  a  glazed  appearance  of  the  mucosa,  dr\ness  and  an 
exudate,  a  low  grade  catarrhal  process,  and  not  a  true  atrophic 
process.  That  this  is  not  a  true  atrophy  is  shown  by  the  re- 
turn of  function  of  the  mucous  surface  with  the  establishment 
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of  free  drainage  and  the  cure  of  the  underlying  focal  infection. 
This  is  often  seen  on  the  posterior  wall  of  the  pharynx  in 
cases  of  chronic  sinusitis  of  the  sphenoid  cavity  or  posterior 
ethmoid  cells. 

Fourth,  radical  surgery,  with  the  object  of  establishing 
free  drainage,  lessens  the  tendency  to  crust  formation,  instead 
of  increasing  it.  The  lessening  of  crust  formation  is  in  pro- 
portion to  the  thoroughness  with  which  the  affected  cells  are 
drained.  This  is  followed  by  a  purulent  or  mucopurulent 
discharge,  until  the  diseased  surface  is  made  healthy  by  topical 
applications  and  cleanliness.  Nowhere  in  the  body  does  nature 
tolerate  so  much  abuse  as  in  the  nasal  chambers,  if  we  pro- 
vide for  free  exit  of  the  secretions. 

Fifth,  ethmoid  disease,  the  writer  believes  to  be  the  most 
constant  of  the  infectious  processes  in  the  nasal  chambers. 
As  a  suppurative  ethmoiditis  it  is  easily  recognized.  On  the 
other  hand,  there  are  inflammatory  processes  of  the  ethmoid 
cells  which  are  less  active,  or  where  the  drainage  is  better,  in 
which  case  they  are  characterized  by  serous  infiltrations,  dilata- 
tion of  the  capillaries,  with  the  mucous  membrane  dry  and 
red;  and  if  seen  after  the  process  has  been  going  on  a  certain 
length  of  time,  there  is  found  covering  the  mucous  surface  an 
exudate  which  is  made  up  of  dead  epithelium,  pus,  mucus  and 
blood.  These  seem  to  be  the  steps  and  the  macroscopic  ap- 
pearances clinically  of  a  certain  type  of  catarrhal  ethmoiditis. 
This  type  of  an  inflammatory  process,  where  it  fails  to  undergo 
resolution,  passes  into  a  chronic  condition,  which  the  writer 
has  repeatedly  noticed,  was  spoken  of  by  many  clinicians 
as  atrophic  rhinitis.  Since  these  cases  of  atrophic 
rhinitis  get  well  under  improved  drainage,  the  question 
would,  therefore,  arise,  whether  the  clinical  term  of 
"atrophic  rhinitis"  is  a  misnomer,  or  the  pathologic  under- 
standing of  atrophy  is  incorrect.  To  the  writer  it  is  inconceiv- 
able that  a  true  atrophy  with  destruction  of  the  glandular 
elements  and  an  increase  in  the  connective  tissue  stroma 
should  resume  its  function  clinically,  as  is  the  case  of  the 
mucous  membranes  of  the  nasal  chambers  where  a  free  exit 
for  the  secretions  is  provided.  Such  cases  untreated  may 
continue  indefinitely,  but  when  the  ostia  become  obstructed  by 
inflammatory  changes,  and  drainage  is  interfered  with,  a  sub- 
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sequent  active  infection  may  take  place,  resulting  in  a  suppura- 
tive ethmoiditis. 

Sixth,  the  general  systemic  symptoms,  such  as  pallor,  loss 
of  weight,  muscular  weakness,  gastric  and  other  symptoms,  are 
a  sequel  rather  than  a  predisposing  cause  of  the  local  condi- 
tion. These  symptoms  are  found  to  improve  with  diminished 
absorption  as  the  local  condition  is  relieved. 

Seventh,  the  writer's  cases  of  ozena  have  shown  the  morbid 
process  more  uniformly  to  be  in  the  ethmoid  and  sphenoid 
sinuses.  Next  in  frequency  have  been  the  ethmoid,  sphenoid 
and  frontal,  and  last  the  ethmoid,  sphenoid  and  antrum. 

The  preceding  observations  were  further  strengthened  by 
the  classical  work  of  Gruenwald  on  nasal  suppuration,  and  the 
report  of  cases  by  Michel,  Loehnberg,  Hajek,  Mayer,  Beck, 
Theissen,  and  others.  Although  in  the  beginning  of  this  work 
the  cases  were  tedious  and  necessarily  difficult  to  cure,  owing 
to  the  haphazard  way  individual  cells  were  attacked  at  that 
time  and  their  proneness  to  relapse  with  reinfection,  yet  the 
results  during  the  last  four  years  have  grown  increasingly 
more  satisfactory  with  added  experience  and  a  better  technic. 
I  wish  to  emphasize  right  here  that  the  successful  results  in 
the  treatment  of  these  cases  of  socalled  atrophic  rhinitis  with 
ozena  depends  absolutely  upon  the  careful  after-treatment, 
which  is  fully  as  important  as  the  thorough  surgical  exentera- 
tion. Regular  and  painstaking  care  must  be  exercised  until 
all  the  affected  surface  is  brought  into  a  healthy  condition ; 
and  even  then  for  a  long  time  we  have  a  membrane  with  low 
vitality,  easily  reinfected  and  functionally  disturbed. 

GENERAL    DESCRIPTION    OF    CASES. 

The  clinical  cases  fall  into  two  general  classes:  one  the 
t)'pical  cases  of  Frankel,  with  crusting,  fetor,  anosmia,  necro- 
sis and  sloughing  of  the  soft  tissue,  and  the  second  the  atyp- 
ical cases  in  which  fetor  and  crusting  may  be  absent,  and 
where  the  diagnosis  of  attenuated  sinus  infection  might  be 
more  an  open  question.  Contrary  to  the  established  facts  in 
the  treatment  of  disease,  the  older  the  stage  of  this  disease 
the  easier  it  is  to  cure.  This  is  in  perfect  harmony  with  the 
sinus  theory  of  the  etiolog}-  of  ozena,  owing  to  the  fact  that 
in  the  third  stage,  where  the  infection  is  less  active,  the  ostia 
open  and  the  drainage  xnore  or  less  perfect,  due  to  the  necro- 
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sis  and  the  sloughing-  of  the  soft  tissue,  there  is  left  a  smooth 
bony  surface,  and  therefore  the  cure  is  relatively  easy. 

In  the  second  stage,  although  earlier  in  the  disease,  with 
the  mucous  membrane  boggy,  drainage  blocked,  and  the  entire 
surface  covered  with  a  thick,  firm  crust,  the  problem  is  increas- 
ingly difficult. 

The  elem-cnt  of  fetor  has  not  seemed  to  the  writer  to  indicate 
that  a  case  would  present  any  additional  obstacle  to  healing, 
for  the  reason  that  the  odor  may  be  due  to  a  particular  organ- 
ism, not  necessarily  more  virulent  or  more  intractable  to  over- 
come than  those  with  little  or  no  odor.  In  fact,  the  only 
serious  problem  is  an  anatomic  one.  In  those  cases  where  the 
cells  are  developed  in  the  floor  of  the  frontal  sinus  or  out  over 
the  orbit,  it  is  obvious  that  drainage  must  be  obtained  by 
extranasal  methods.  If  we  assume  that  drainage  is  essential, 
then  we  must  admit  that  a  certain  percent  of  cases  of  ozena, 
presenting  these  anatomic  peculiarities,  cannot  be  cured  by  any 
intranasal  procedures,  whether  these  are  along  medical  or 
surgical  lines.  These  variations  in  development  have  been 
pointed  out  by  Shambaugh  in  an  excellent  article  entitled: 
"The  Construction  of  the  Ethmoid  Labyrinth,"  in  the  Annals 
OF  Otology,  Rhinology  and  Laryngology,  Volume  16,  1907. 

We  approach  our  surgical  procedure  then  with  the  under- 
standing that — 

First,  for  anatomic  reasons,  all  cases  cannot  be  cured  intra- 
nasally. 

Second,  that  when  functionally  cured,  the  previously  infect- 
ed surface  is  prone  to  relapse,  due  to  reinfection. 

Third,  that  only  constant  attention  to  drainage,  the  removal 
of  polypi,  topical  applications  and  cleanliness,  following  radical 
exenteration,  will  avail  in  any  case. 

Given  these  conditions,  the  writer  believes  that  as  large  a 
percentage  of  cases  of  ozena  can  be  brought  to  a  successful 
issue  as  we  could  expect  to  cure  intranasally,  cases  of  undoubt- 
ed pansinusitis. 

surgical  tech  NIC. 

The  first  step  consists  in  anesthetizing  the  patient  in  a  reclin- 
ing position.  He  is  then  placed  in  a  chair  and  the  nasal  mucosa 
is  adrenalized.  The  sphenoid  opening  is  next  located  with  a 
probe,  and  if  not  easily  accessible,  part  of  the  second  turbinate 
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is  removed,  in  order  that  we  may  take  away  enough  of  the 
anterior  sphenoidal  wall,  so  that  the  enlarged  sphenoid  open- 
ing can  easily  be  recognized  when  the  landmarks  have  been 
removed.  Next  the  method  of  Mosher  is  employed  to  sys- 
tematically exenterate  under  direct  vision  the  ethmoid  laby- 
rinth. With  the  head  tipped  back  the  agger  nasi  cell  is  located 
a  little  above  and  in  front  of  the  attachment  of  the  second 
turbinal,  corresponding  to  the  rounded  eminence  on  the  outer 
nasal  wall.  This  is  found  with  a  curette,  by  first  feeling  for 
the, hard  surface  of  the  superior  maxillary  process  and  then 
working  toward  its  posterior  margin  until  you  break  through 
the  thin  outer  wall  of  the  cell,  which  corresponds  to  a  large 
cavity  lying  at  the  floor  of  the  nasofrontal  duct.  It  is  now 
important  to  bring  the  head  forward  so  that  it  is  at  right 
angles  to  the  body.  The  curette  is  then  turned  so  that  it  faces 
the  nares,  away  from  the  orbit.  With  a  lateral  to-and-fro 
motion  the  inner  cell  walls  and  partitions  can  with  a  little  prac- 
tice be  easily  broken  down  back  to  the  posterior  ethmoid  cell 
by  the  sense  of  touch.  The  point  here  which  the  writer 
wishes  to  emphasize  is  that  the  curette  is  not  to  be  used  to 
remove  the  lining  membrane,  but  as  an  instrument  to  break 
down  the  bony  partitions  and  nasal  wall  of  the  cells. 

This  leaves  the  second  turbinate  turned  down  and  attached 
by  a  narrow  base  which  can  be  wholly  removed  by  the  nasal 
scissors  or  forceps  in  a  few  minutes.  We  next  pack  the 
operative  field  with  strips  of  gauze  wet  in  a  solution  of  adren- 
alin 1/3000.  We  can  now  work  on  the  opposite  side,  where 
our  original  operative  procedure  is  duplicated  and  the  field 
tamponed.  The  gauze  in  the  first  side  is  then  removed,  the 
enlarged  sphenoidal  opening  sought,  and  its  remaining  anterior 
wall  is  then  removed  up  to  the  posterior  ethmoid  cell.  The 
field  is  then  gone  over  by  introducing  the  little  finger  into  the 
nares  in  order  that  we  may  detect  any  irregular  bony  projec- 
tions or  margins  of  cells  that  may  interfere  with  drainage. 
All  granulations  and  polypi  should  be  removed  without  de- 
stroying the  entire  mucous  lining.  The  patient  is  then  re- 
turned to  bed  without  any  nasal  packing. 

AFTER-TREATMENT. 

First,  mechanically  remove  all  crusts  gently,  to  avoid  bleed- 
ing.   If  the  drainage  is  good,  after  the  first  week  or  ten  days 
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these  will  cease  to  form  and  the  discharge  will  have  become 
mucopurulent. 

Second,  after  the  first  week  remove  all  polypi  that  may 
appear.    These  will  tend  to  return  for  several  weeks. 

Third,  use  the  Bier  suction  apparatus,  after  first  washing 
out  the  sphenoid  cavity  with  a  canula.  Watch  especially  the 
sphenoid  opening  at  its  margin,  where  it  tends  to  granulate  in 
rapidly  and  obstruct  drainage,  as  pointed  out  by  Hajek.  Touch 
the  margin  with  silver  nitrate  or  trichloracetic  acid  until  it 
remains  permanently  open  as  the  result  of  cicatrization. 

Fourth,  make  the  surface  dry  by  gentle  pressure,  and  after 
the  first  week  apply  a  4  to  8  per  cent  solution  of  nitrate  of  sil- 
ver, especially  to  the  sphenoid  cavity  itself  and  over  all  un- 
healthy areas  wherever   found. 

Fifth,  if  the  patients  live  at  a  distance,  allow  an  alkaline 
wash  to  be  sniffed  twice  daily,  from  the  hand  or  a  tablespoon. 
The  surplus  water  should  then  be  blown  from  the  nares  with- 
out taking  hold  of  the  nose,  on  account  of  the  danger  of  back 
pressure  in  the  eustachian  tubes. 

Sixth,  do  not  allow  a  water  spray  of  any  kind  to  be  used. 
For  four  weeks  the  patient  should  be  seen  two  or  three  times 
a  week;  then  for  four  weeks  more,  once  a  week,  and  after 
that  at  irregular  intervals  until  discharged.  Remember  to 
caution  the  patient  that  an  acute  infection  will  bring  on  a 
relapse  which  should  be  attended  to  at  once.  This  usually 
means  only  a  few  treatments  after  the  acute  infection  subsides. 

GENERAL  SUMMARY. 

The  interest  of  the  profession  in  the  etiology  of  ozena  seems, 
from  the  literature,  to  be  centered  upon  two  methods  of  pro- 
cedure. First,  in  an  attempt  to  isolate  a  specific  organism ; 
and  second,  in  looking  upon  the  symptom  complex  as  due  to 
pus  producing  organisms  causing  multiple  foci. 

The  difficulty  in  isolating  a  specific  organism  arises  from 
the  innumerable  bacterial  flora  resulting  from  decomposition 
and  secondary  infection. 

The  secondary  procedure  does  not  admit  an  essential  or 
primary  atrophy  as  an  intermediate  step  in  the  disease. 

Theoretically,  a  specific  pus  producing  organism  might 
cause  fetor  and  crusting  without  a  trt^e  atrophic  process. 
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That  tuberculosis  and  syphilis  are  the  underlying  cause  of 
ozena,  except  in  a  small  per  cent  of  cases,  is  not  probable. 

Bosworths  theory  of  a  preceding  purulent  rhinitis  in  infancy 
without  a  sinus  infection  is  questioned.  The  postmortem  re- 
ports of  Pearce  and  Winne  show  sinus  involvement  as  early 
as  the  second  year  in  the  course  of  the  infectious  diseases. 

More  definite  patliology  has  led  to  the  abandonment  of 
many -former  etiologic  theories.  The  rapid  advance  in  our 
knowledge  of  and  ability  to  cure  accessory  sinus  disease,  makes 
it  now  possible  to  adopt  a  more  uniform  surgical  technic  for 
their  exenteration.  This  should  show  more  definitely  the 
relationship  of  sinus  infection  to  ozena.  What  seems  to  be  an 
atrophic  process  is  always  improved  by  drainage. 

A  sinusitis  frequently  develops  in  the  following  manner :  A 
septal  deviation  is  followed  by  a  compensatory  hypertrophy 
of  the  second  turbinate,  with  a  resulting  catarrhal  ethmoiditis. 
This  hypertrophy  and  catarrhal  inflammation  sa  interfere  with 
drainage  that  a  subsequent'  infection  by  a  pus  producing 
organism  makes  a  sinusitis  probable. 

A  chronic  catarrhal  inflammation  accompanied  by  an  exu- 
date is  frequently  spoken  of  as  an  atrophic  process.  The  re- 
turn of  function  with  improved  drainage  shows  that  it  is  not 
a  true  atrophy.  Radical  surgery,  by  establishiiTg  better  drain- 
age, lessens  the  tendency  to  crust  formation.  Is  atrophic 
rhinitis  then  a  misnomer? 

The  general  systemic  symptoms  are  secondary.  The  writer's 
cases  have  shown  the  morbid  process  more  ofttn  to  be  in  the 
ethmoid  and  sphenoid  sinuses;  next  often  in  the  ethmoid, 
sphenoid  and  frontal,  and  last,  the  ethmoid,  sphenoid  and 
antrum. 

There  are  two  types  of  clinical  cases,  one  the  typical  cases 
of  Frankel,  and  the  other  the  atypical  cases,  with  fetor  and 
crusting.  The  atypical  cases  are  less  open  to  question  in 
regard  to  sinus  involvement  The  third  stage  of  the  disease 
is  more  easy  to  cure.  The  after-treatment  is  as  important  as 
the  surgical  exenteration.  Fetor  does  not  indicate  a  more 
intractable  case.  The  serious  obstacle  to  cure  arises  from  an 
abnormality  in  the  development  of  the  bony  cells.  When  such 
abnormal  cells  are  present,  certain  cases  of  ozena  are  incur- 
able by  any  intranasal  method.  All  cases  are  easily  reinfected, 
but  respond  readily  to  local  applications,  if  the  drainage  is 
good. 
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CLINICAL    CASES. 

Case  1. — Mrs.  H.  C,  aged  39  years,  born  in  Norway,  mar- 
ried. 

Diagnosis. — Bilateral  atrophic  rhinitis  with  chronic  eth- 
moiditis  and  sphenoiditis  and  a  traumatic  perforation  of  the 
septum. 

Operation. — Radical  exenteration  of  the  ethmoid  labyrinth 
and  sphenoid  sinus  on  the  right  side,  leaving  the  left  as  a  check. 

History. — Family  history  negative.  Pain  general  over  the 
head  and  face  for  five  years.  Profuse  discharge  from  the 
nose  for  two  years.    Has  had  several  previous  nasal  operations. 

Examjnation. — The  entire  nasal  septum  is  destroyed  to  the 
ethmoid  plate,  leaving  a  large  central  perforation.  Both  in- 
ferior turbinates  are  shrunken  and  covered  with  crusts.  Part 
of  the  middle  turbinate  remains.  There  is  a  large  opening 
on  either  side  of  the  cribriform  plate.  An  X-ray  shows  double 
ethmoid  clouding.  The  left  frontal  region  is  unsatisfactory. 
Thick  scabs  are  general  over  both  sides,  and  underneath  there 
is  a  fetid  purulent  secretion. 

Operation. — September  16,  1911.  Dr.  Emerson.  Owing  to 
previous  operations,  the  landmarks  are  destroyed.  There  is 
some  difficulty  in  locating  the  agger  nasi  cell.  The  ethmoid 
region  between  the  posterior  ethmoid  cell  and  the  anterior  is 
one  solid  bony  mass,  with  the  wall  too  thick  to  penetrate  safely. 
The  anterior  and  posterior  region  was  thoroughly  opened  and 
the  remains  of  the  turbinate  removed. 

Operation. — February  12,  1912.  Dr.  Emerson.  Exentera- 
tion of  the  left  ethmoid  labyrinth  and  sphenoid  under  ether. 
Polypi  in  left  posterior  ethmoid  cell  removed.  Partial  remains 
of  the  right  anterior  sphenoidal  wall  removed. 

Result,  March  23d. — The  right  side  has  been  free  from 
crusts  and  odor  for  two  weeks.  The  left  side  has  some  free 
pus,  especially  in  the  region  of  the  nasofrontal  duct  and  cribri- 
form plate.     Some  headache  on  the  left  side. 

Note.— This  case  was  followed  at  the  writer's  office  for 
some  weeks  until  he  was  convinced  that  there  was  trouble  in 
the  left  frontal  sinus.  This  was  uncertain  from  the  X-ray 
plate.  A  Killian  operation  was  then  performed,  which  showed 
that  the  ethmoid  cells  extended  out  of  the  orbit  and  that  there 
was  a  large  cell  in  the  crista  galli.    The  frontal  sinus  was  full 
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of  granulations,  and  considerable  pus  was  seen  coming  from 
the  cell  in  the  crista  galli  as  well  as  from  the  sinus.  Such  a 
case  could  not  be  drained  intranasally. 

Result. — The  right  nose  has  been  clear  for  months.  The 
left  has  a  few  drops  of  clear  pus  coming  from  the  frontal 
sinus. 

Case  2. — A.  H.,  bom  in  Ireland,  aged  26  years,  domestic, 
single. 

Diagnosis. — Bilateral  atrophic  rhinitis  with  chronic  ethmoidi- 
tis  and  sphenoiditis. 

History. — Family  histor}%  one  brother  has  bilateral  eth- 
moiditis.  Mother  and  one  sister  has  goiter.  No  specific  his- 
tory. Measles  at  nine  years.  Frequent  colds  and  discharge 
from  the  nose  for  five  years.  Pleurisy  four  years  ago  for  a 
week.  Occasional  headaches.  Odor  from  the  nose  has  made 
it  difficult  for  the  patient  to  retain  her  position  as  a  domestic. 

She  is  not  strong  and  tires  easily. 

Examination. — Patient  poorly  nourished.  Cheeks  flushed 
and  tongue  coated.  Alie  flattened.  Septum  deflected  to  the 
left.  Whole  outer  nasal  wall  on  both  sides  covered  with  a 
thick  crust  that  can  be  removed  with  nasal  forceps  en  masse. 
Under  this  a  bleeding  surface  and  free  stinking  pus.  Report 
from  the  Boston  Consumptives'  Home  showed  lungs  and 
sputum  negative. 

Operation. — Exenteration  of  ethmoid  cells  and  anterior 
sphenoidal  walls. 

Result. — Patient  was  treated  at  intervals  for  a  year,  as  the 
ethmoid  region  was  exenterated  at  intervals  under  local  anes- 
thesia. For  two  years  the  patient  has  been  entirely  well, 
with  no  odor  or  drj-ness,  and  the  mucous  membrane  is  clean. 
The  sphenoidal  openings  are  large  and  clean.  She  has  gained 
twenty  pounds  and  has  used  no  wash  for  a  year. 

Note. — During  the  last  year  the  patient  has  been  treated 
only  twice,  following  an  acute  infection.  This  patient  was 
one  of  the  most  marked  cases  of  ozena,  and  she  now  shows  a 
perfectly  clean  nose  without  the  use  of  any  wash. 

Case  3. — A.  E.,  aged  32  years,  born  in  Russia,  grocer, 
married. 

Diagnosis. — Bilateral  atrophic  rhinitis  with  chronic  eth- 
moiditis  and  sphenoiditis. 
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Operation. ^ — Radical  exenteration  of  tlie  ethmoid  cells  and 
anterior  wall  of  the  sphenoid  under  ether. - 

History. — Family  history  negative.  Patient  referred  for 
an  examination  for  a  possible  focal  infection  as  a  cause  of  his 
endocarditis.  There  is  crusting  and  discharge  from  the  nose 
with  loss  of  smell.  Duration,  seven  years.  He  has  been  to 
several  hospitals,  and  was  told  that  his  disease  was  incurable. 
Fie  is  weak  and  finds  it  difficult  to  do  his  work. 

Examination. — Crusting  over  both  outer  walls  of  the  nares, 
with  very  ofifensive  discharge  underneath.  The  second  turbi- 
nates are  shrunken.  A  large  quantity  of  free  pus  is  seen  in 
the  right  middle  meatus.  The  bridge  of  the  nose  is  some- 
what depressed.  The  septum  is  deflected  to  the  left  at  the 
upper  third.  The  right  sphenoid  cavity  is  very  large,  the  left 
nearly  obliterated. 

Result. — The  tendency  to  crusting  stopped  in  two  weeks. 
There  was  persistent  discharge  from  the  region  of  the  right 
sphenoid  until  it  was  discovered  that  there  was  a  partition 
in  the  sinus  with  a  narrow  vertical  ostia  close  to  the  septum, 
leading  into  the  main  cavity,  which  had  not  been  opened. 
The  partition  was  removed  and  the  cavity  irrigated ;  then 
treated  with  silver  nitrate  8  per  cent.  Further  trouble  was 
experienced  by  the  tendency  of  the  margin  of  the  anterior 
Avail  to  fill  in  with  granulations.  Finally,  by  the  use  of  silver 
nitrate  and  trichloracetic  acid  to  the  margin,  this  was  over- 
come and  the  cavity  remained  permanently  open  and  the  dis- 
charge ceased. 

Case  4. — H.  H.,  shoemaker,  married,  born  in  Russia,  aged 
31  years. 

Diagnosis. — Bilateral  ethmoiditis  and  sphenoiditis  with 
ozena.     L.  O.  M.  S.  C. 

History. — Severe  headaches  for  eight  years.  (The  writer 
had  performed  a  radical  mastoid  on  the  left  side,  and  in  doing 
the  dressings  the  foul,  sour  odor  from  the  nose  was  very 
marked. 

Examination. — Both  nares  contain  a  considerable  amount 
of  foul  pus  with  crusting.  The  middle  turbinates  are  boggy 
and  myxomatous  at  their  anterior  ends.     Anosmia  complete. 

October  18,  1912,  both  ethmoid  labyrinths  v^ere  exenterated 
from  before  backward,  under  ether.  Both  anterior  walls  of 
the  sphenoid  were  removed  and  the  two  cavities  connected. 


ATROPHIC  RHINITIS  WITH  OZENA.  345 

October  20,  1912,  nose  clean  and   no  perception   of   odor. 

Obiober  31,  1912,  patient  discharged  from  the  hospital  and 
treatment  continued  at  the  writer's  office. 

November  10,  1912,  discharged. 

Result. — The  patient  moved  to  Michigan  and  was  treated 
there  four  limes,  as  the  nose  was  not  completely  healed. 

April  22,  1913,  examination  by  the  writer  showed  the  nares 
free  from  crusts  or  discharge.  Both  sj^enoid  cavities  are 
widely  opened. 

Case  5. — ^A.  M.,  bom  in  Nova  Scotia,  aged  44  years,  mar- 
ried, furniture  mover. 

Diagnosis. — Bilateral  atrophic  rhinitis  with  chronic  eth- 
raoiditis  and  sphenoiditis.  Exenteration  of  the  ethmoid  cells 
and  the  anterior  walls  of  the  sphenoids.     Local  anesthesia. 

History. — Family  history  n^ative.  Xo  specific  history  ob- 
tained. Malaria  fourteen  years  ago.  Several  attacks  of  otitis 
media.  Dryness  of  the  nose  and  crusting  with  loss  of  sense 
of  smell  for  twenty  yers. 

Examination. — The  middle  turbinals  are  covered  with  dry 
crusts  and  also  the  postnasal  space.  The  nasal  cavities  are 
wide.  The  turbinals  are  atrophied  on  both  sides,  including 
the  middle  and  inferior.  The  mucous  membrane  is  pale  and 
drj'.     There  are  several  erosions  on  the  septum. 

Result. — This  case  ^ was  one  representing  the  socalled  ter- 
minal stage  of  ozena,,  and  responded  quickly  to  operative 
measures.    For  four  years  there  has  been  no  nasal  symptoms. 

Case  6. — C.  X.  C,  Irish-American,  born  in  Ireland,  aged 
53  vears,  married,  news  agent.  First  seen  Xovember  18, 
1908. 

Diagnosis. — ^Bilateral  atrophic  rhinitis  with  chronic  eth- 
moiditis  and  sphenoiditis. 

Operation. — Radical  exenteration  of  ethmoid  and  sphenoid 
sinuses  under  ether. 

History. — Family  history  negative.  X'o  specific  or  tubercu- 
lar history'  obtained.  Catarrh  for  ten  years,  with  nasal  ob- 
struction and  loss  of  smell.  Colds  often.  Hacking  cough. 
Postnasal  discharge.  Patient  spends  a  long  time  each  morn- 
ing trring  to  get  his  nose  free  from  crusts.  Indigestion  with 
chronic  bronchitis  and  bronchorrhea  for  ten  years.  Aprosexia 
and  neurasthenia  marked.     Odor  pronounced. 

Examination. — Face   pale   and   pinched.      Xose   small    and 
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alae  flattened.  Septum  to  the  right.  Inferior  turbinates  atro- 
phied. Right  middle  turbinate  large  and  covered  with  dry 
secretion.  The  left  middle  turbinate  shows  myxomatous  de- 
generation, and  there  is  a  polyp  between  it  and  the  outer  wall. 
Erosion  on  the  septum.     Pharynx  atrophic,  glazed  and  dry. 

Result. — Following  a  radical  exenteration  the  crusts  and 
odor  disappeared,  and  for  two  years  there  have  been  no  nasal 
symptoms. 

Case  7. — M.  F.,  Irish-American,  born  in  Boston,  aged  20 
years,   female,   single,  brushmaker. 

Diagnosis. — Atrophic  rhinitis  with  chronic  bilateral  sinu- 
sitis of  ethmoid  and  sphenoid. 

History. — Family  history  negative.  No  specific  or  tuber- 
cular history.  Pneumonia  ten  years  ago.  For  four  years 
the  patient  has  had  headaches  on  rising,  especially  over  the 
right  eye.  Colds  often.  She  has  been  under  treatment  at 
various  hospitals  for  four  years.  Sense  of  smell  lost ;  occa- 
sional epistaxis.  Odor  marked.  General  condition  fairly 
good. 

Examination. — Alse  flattened,  septum  is  deflected  to  the  left. 
Both  inferior  turbinates  are  covered  with  crusts.  Right  mid- 
dle turbinate  very  large.  ]\Iuch  mucopus  in  the  middle 
meatus.  ^Mucous  membrane,  where  it  is  not  covered  with 
crusts,  is  dry  and  the  nose  obstructed.     Pharynx  dry. 

Operation. — Exenteration  of  ethmoid  cells  and  anterior 
wall  of  the  sphenoids  under  local  anesthesia.  Os  planum  on 
the  right  side  is  partially  destroyed. 

Result. — Patient  has  been  seen  at  frequent  intervals  for  a 
year.  For  the  last  two  years  she  has  been  entirely  well,  with 
no  nasal  symptoms. 

Case  8. — G.  B.,  American,  born  in  Vermont,  aged  25  years, 
married,  advertising  manager  for  a  machine  company. 

Diagnosis. — Atrophic  rhinitis  with  bilateral  sinusitis  of 
ethmoid  and  sphenoid. 

Operation. — Exenteration  of  ethmoid  and  sphenoid  sinuses, 
under  ether. 

History. — Family  history  neagtive.  No  specific  history  ob- 
tained. Frequent  colds.  Loss  of  smell.  Nose  obstructed  and 
dry  for  ten  years.  Scarlet  fever  as  a  child.  Pneumonia  ten 
vears  ago.  General  pressure  symptoms  over  the  entire  head. 
]\Iuscular  weakness.     Aprosexia.     Odor  marked. 
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Examination. — General  condition  poor.  Face  pale.  Alae 
flattened  and  dilated.  Odor  marked.  Septum  deviated  to  the 
right  with  a  horizontal  ridge  and  posterior  spur.  Both  outer 
walls  of  the  nares  are  covered  with  crusts,  which  bleed  on 
removal.  ^liddle  turbinals  swollen  and  ulcerated.  ^luch 
mucopurulent  discharge,  especially  in  the  posterior  nares. 
Pharynx  dn.-  and  glazed. 

Result. — This  case  was  much  improved,  but  on  account  of 
the  fact  that  he  lived  in  an  adjoining  state,  and  could  not  be 
seen  except  at  long  intervals,  he  is  far  from  being  cured. 
Since  treatment  was  stopped  there  has  been  no  crusting  or 
odor,  but  there  is  considerable  purulent  discharge,  which  the 
patient  can  remove  by  using  a  nasal  wash. 

CONCLUSIONS. 

The  illustrative  cases  of  ozena  here  presented  are  only  a 
few  out  of  a  large  number  seen  by  the  writer  during  the  last 
ten  years.  The  study  of  these  and  similar  cases  has  led  to 
the  belief  that  ozena  is  the  sequel  of  a  focal  infection. 

Clinically  the  course  of  events  is  as  follows:  A  septal 
deviation  causes  a  compensatory  hypertrophy  of  the  middle 
turbinal.  This  is  followed  by  a  chronic  catarrhal  ethmoiditis 
which  interferes  with  drainage  to  such  an  extent  that  a  sub- 
sequent active  infection  results  in  a  sinusitis. 

The  fetor  and  crusting  are  probably  due  to  the  direct  action 
of  a  specific  pus  producing  organism  on  the  tissues,  without 
any  preceding  true  atrophic  process. 

The  difficulty  in  establishing  free  drainage,  where  there 
is  an  abnormal  anatomic  development  of  the  bony  cells,  makes 
the  cure  of  certain  cases  of  ozena  impossible  with  any  intra- 
nasal  procedure. 

Whatever  aid  bacteriolog>-  may  give  us  in  curing  this  dis- 
ease must  follow  the  free  drainage  of  all  foci  of  infection. 
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XVII. 

INTRANASAL  TREATMENT  OF  MECKEL'S 
GANGLION.* 

By  E.  M.  Holmes,  M.  D., 

Boston. 

The  treatment  of  the  sphenopalatine  as  well  as  that  of  the 
Gasserian  ganglion  is  almost  always  for  the  relief  of  severe 
neuralgic  pain.  It  consists  of  removing  the  ganglion  by  an 
operation  which  is  necessarily  extensive  and  associated  with 
considerable  danger,  of  injecting  some  drug  into  the  substance 
of  the  gland,  or  of  making  application  through  the  nose  to 
the  mucous  membrane  overlying  the  area  of  the  ganglion. 

As  it  is  of  considerable  importance  in  our  present  study,  it 
seems  advisable  that  we  briefly  review  the  history  of  the  sub- 
ject. In  early  medical  literature  we  find  much  concerning  the 
treatment  of  cranial  and  facial  neuralgia.  Practically  every 
drug  known  at  the  time  was  tried  and  lauded  by  some  writer. 
The  hot  iron,  the  wet  and  dry  cup  and  cantharides  were  ex- 
tensively used,  but  rarely  with  marked  or  permanent  results. 
There  have  always  been  cases  more  or  less  self-limited  which, 
with  or  without  treatment,  have  ceased  and  never  returned. 
It  is  not  the  purpose  of  this  paper  to  consider  the  major  sur- 
gical treatment,  and  practically  nothing  was  accomplished 
except  by  major  surgery  until  in  the  early  seventies.  In  1874 
Bartholow  reported  considerable  success  by  injecting  chloro- 
form into  the  nerv^e  structures.  In  1884  Billroth  began  in- 
jecting osmic  acid.  He  made  repeated  injections  through  the 
skin  without  exposing  the  nerve.  About  the  same  time  Neuber 
and  Eulenberg  adopted  very  similar  methods.  In  1889  Bennett 
began  exposing  the  nerve  trunks  by  blunt  dissection  and  in- 
jecting directly  into  the  nerve  structures  a  V2  to  2  per  cent 
aqueous  solution  of  osmic  acid.  Wright,  Murphy  and  others 
were  heartily  in  favor  of  Bennett's  methods,  and  advocated 


*Read    before    the     American    Laryngological,    Rhinological    and 
Otological  Society,  Washington,  May  10,  1913. 
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their  trial  before  resorting  to  major  surgery.  Schlosser  was 
the  first  to  record  the  injection  of  alcohol  into  the  nerve  trunks 
and  ganglia  for  the  relief  of  pain.  He  began  his  investiga- 
tions about  the  year  1900.  Baudoin,  Ostwalt,  Levy  and  others, 
after  much  experience,  were  quite  enthusiastic  about  the  alco- 
holic injection  into  the  ganglia.  Dr.  Sluder  was  the  first  to 
attack  the  sphenopalatine  fossa  through  the  nose.  He  tried 
various  obtunding  drugs  in  connection  with  the  alcohol  he 
injected,  in  order  to  avoid  the  excruciating  pain  which  almost 
always  followed  the  use  of  the  alcohol  alone.  He  finally 
adopted  a  5  per  cent  carbolic  alcohol,  and  this  is  the  solution 
I  have  used  in  all  of  my  cases.  Dr.  Sluder's  work  was  very 
painstaking  and  thorough,  and  it  was  due  to  his  paper  upon 
this  subject  that  over  two  years  ago  I  began  injecting  the 
sphenopalatine  fossa  through  the  nose  under  the  guidance  of 
my  nasopharyngoscope,  By  the  aid  of  vision  the  method  is 
so  simple  and  exact,  the  discomfort  to  the  patient  is  usually 
so  slight  and  the  results  are  often  so  gratifying,  that  I  now 
report  the  findings  of  the  work  to  this  society. 

In  this  paper  we  have  to  consider  two  quite  distinct  classes 
of  symptoms.  First,  the  true  tic  douloureux,  the  distinguish- 
ing diagnostic  symptom  of  which  is  a  paroxysmal  intense  burn- 
ing, cutting  pain,  lasting  from  a  few  moments  to  a  minute  or 
more.  It  may  occur  without  known  cause  or  it  may  be  precip- 
itated by  various  stimuli,  as  opening  the  mouth,  swallowing, 
talking,  sneezing  and  touching  the  face.  A  draught  of  air  or 
a  loud  noise  may  bring  on  an  attack.  There  may  be  from  one 
to  fifty  attacks  in  a  day.  The  attacks  may  follow  day  after 
day  for  years,  or  there  may  be  periods  of  relief.  There  may 
be  tenderness  over  the  nerve  foramina.  In  some  cases  there 
are  vasomotor  disturbances,  flushing  of  the  skin,  h}-persecre- 
tion  of  the  nasal  mucous  membrane,  salivation  and  lacrimation. 
The  second  class  of  cases  is  quite  different  in  character.  It 
includes  the  severe  acute  recurring  hemicranias,  the  chronic 
almost  constant  hemicranias.  the  facial  neuralgias  and  the  deep 
boring  suboccipital  pains.  A  patient  may  be  subject  to  one 
or  all  of  the  symptoms  of  the  first  class,  to  one  or  all  of  the 
symptoms  of  the  second  class,  or  symptoms  of  the  two  classes 
may  be  present  at  the  same  time.  In  this  series  some  came 
with  symptoms  of  the  first  class,  some  with  symptoms  of  the 
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second  class,  and  some  presented  symptoms  of  both  classes  at 
different  times  or  at  the  same  time. 

As  regardless  of  symptoms  there  has  been  relief  by  the 
treatment  of  Meckel's  ganglion,  until  we  possess  more  definite 
knowledge,  we  can  clinically,  from  the  standpoint  of  treat- 
ment, consider  them  collectively.  The  important  questions 
from  the  patient's  standpoint  are :  What  are  the  chances  ot 
relief?  How  severe  are  the  treatments?  How  many  treat- 
ments will  be  necessary  to  produce  a  cure  or  to  receive  the 
greatest  possible  relief,  and  how  much  danger,  if  any,  accom- 
panies the  treatment?  It  will  be  seen  by  reviewing  the  history 
of  the  cases  here  reported  that  we  can  gain  much  knowledge, 
both  as  to  the  etiolog)''  and  to  the  prognosis  of  treatment,  by 
the  application  of  a  strong  solution  of  cocain  over  the  area 
of  the  sphenopalatine  ganglion,  for  of  the  twelve  cases  re- 
lieved temporarily  by  the  cocain,  ten  were  later  apparently 
cured  by  the  alcoholic  injection;  and  of  the  thirty- four  cases 
not  relieved  by  the  cocain,  only  eight  were  cured  and  six  were 
more  or  less  relieved  by  the  alcoholic  injections.  In  the  ma- 
jority of  the  cases  there  has  been,  as  a  rule,  slight  if  any  pain 
during  or  after  the  injection,  and  therefore  there  has  been 
but  slight  shock  following  the  treatment.  As  yet  we  cannot 
answer  the  third  question,  for  perhaps  one  injection  may  give 
permanent  relief,  or  two  or  three  injections  may  give  no  re- 
lief, while  the  next  injection  may  give  permanent  relief ,  or  may 
give  relief  for  a  short  or  a  long  period.  A  first  injection  may 
give  relief  for  a  few  days,  and  a  second  may  last  for  a  few 
weeks,  while  a  third  may  last  for  months  and  perhaps  for 
years.  It  seems  justifiable  and  proper  to  follow  injections  as 
frequently  as  symptoms  recur  until  the  condition  is  relieved. 
If  there  were  no  improvement  after  three  injections,  I  would 
be  inclined  to  consider  the  case  hopeless,  so  far  as  alcoholic 
injections  were  concerned.  We  are,  however,  not  in  a  posi- 
tion to  positively  state  that  a  case  is  hopeless,  even  though 
three  or  four  injections  have  been  followed  by  no  relief.  Until 
I  had  treated  my  thirty-seventh  case  I  had  believed  that  there 
was  probably  no  danger  connected  with  the  operation,  but  the 
alarming  hemorrhage  which  began  in  this  case  on  the  fifth 
day  following  the  injection,  and  coming,  so  far  as  we  could 
learn,  from  or  near  the  area  of  the  injection,  teaches  us  that 
we  must  not  look  upon  the  procedure  too  lightly.     It  is  possi- 
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ble  that  this  will  not  again  recur  in  a  thousand  cases,  but  until 
I  have  found  it  absent  in  a  very  large  number  of  cases,  I  shall 
always  consider  it,  and  probably  may  be  inclined  not  to  treat 
some  who,  though  not  suffering  severely,  ought  to  be  given 
relief. 

Before  injecting  Meckel's  ganglion  the  nose  and  epipharynx 
should  be  carefully  cleansed.  The  patient's  head  should  be 
covered  by  a  sterile  rubber  cap  or  towel.  The  face  should  be 
washed  with  alcohol.  There  should  be  in  readiness  a  fresh 
sterile  {.>  per  cent  solution  of  cocain,  a  fresh  sterile  40  per  cent 
solution  of  cocain  and  a  sterile  Meckel's  syringe  filled  with  a 
5  per  cent  carbolic  alcohol  solution.  The  nasopharyngoscope 
should  be  cleansed  with  alcohol.  Although  I  have  as  yet  not 
seen  signs  of  sepsis  in  any  of  these  cases,  yet  as  it  takes  but 
a  few  minutes  to  carry  out  antiseptic  measures,  they,  if  not 
efficient,  can  do  no  harm  and  seem  advisable. 

After  cocainizing  the  lower  foss^  of  the  nose  with  the  weak 
solution  the  nasopharyngoscope  should  be  inserted  into  the 
side  of  the  nose  opposite  to  the  ganglion  to  be  injected,  and 
should  be  pointed  toward  the  side  of  that  ganglion.  The 
position  of  the  ganglion,  which  varies  somewhat,  is  approxi- 
mately under  the  area  just  at  the  end  of  the  middle  turbinate, 
and  at  this  place  are  almost  always  two  or  three  small  blood 
vessels  seen  emerging  from  the  sphenopalatine  fossa.  A  cot- 
ton tipped  applicator  soaked  in  the  40  per  cent  cocain  solution 
is  now  passed  through  the  same  side  of  the  nose  as  the  gan- . 
glion  we  wish  to  treat,  and  when  the  tip  is  over  the  area  to  be 
attacked,  the  applicator  should  be  held  firmly  in  place.  The 
nasopharyngoscope  can  now  be  removed  and  the  applicator 
remain  in  place  for  five  or  six  minutes.  If  the  application 
has  been  made  during  an  attack,  we  may  learn  much  by  the 
eflfects  upon  the  symptoms.  If  the  pain  ceases  or  is  much 
relieved,  we  are  more  likely  dealing  with  a  diseased  or  excit- 
able ganglion,  and  in  this  case  the  chance  of  relief  or  cure  is 
greater  than  when  the  cocain  has  no  effect  upon  the  symptoms. 
Some  cases,  however,  which  are  not  relieved  by  applications, 
are  relieved  or  cured  by  the  alcoholic  injection.  We  are, 
therefore,  I  believe,  justified  in  injecting  all  cases  which  are 
of  the  type  suggesting  ganglion   disturbance. 

After  sufficient  time  has  elapsed  to  thoroughly  anesthetize 
the  area  through  which  the  needle  is  to  be  inserted,  the  naso- 
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pharyngoscope  should  be  again  passed  into  the  opposite  side 
and  the  sphenopalatine  area  brought  into  view.  My  Meckel's 
ganglion  or  some  other  suitable  syringe  should  now  be  passed 
through  the  side  of  the  nose  corresponding  to  the  ganglion  to 
be  treated.  The  needle  must  be  concealed  within  the  canula. 
The  canula  tip  must  be  directed  by  the  aid  of  the  nasopharyn- 
goscope  until  it  is  in  contact  with  the  area  into  which  the 
needle  is  to  be  thrust.  It  should  be  pointed  outward  and  some- 
what upward.  The  canula  must  now  be  firmly  held  and  the 
needle  pushed  through  it  to  the  desired  depth.  When  we  feel 
that  the  needle  point  is  in  in  the  desired  position,  the  alcoholic 
solution  can  be  injected.  I  begin  with  two  drops  at  the  first 
injection  and  increase  the  amount  a  drop  at  following  injec- 
tions. Six  drops  is  the  most  I  have  used  at  any  time.  Fol- 
lowing the  injection  in  some  cases  there  is  for  a  few  seconds 
to  a  minute  or  two  pain,  which  is  frequently  followed  by  a 
numbness  in  the  face  and  in  the  palate.  Some  cases  have  no 
pain  following  the  injection,  some  have  immediately  a  numb 
tingling  sensation  in  the  face,  and  others  show  no  effects  at  the 
time,  but  show  results  after  a  few  days.  Among  the  failures 
there  are  likely  many  in  which  we  are  not  successful  in  strik- 
ing the  ganglion. 

All  of  the  cases  in  this  report  are  of  a  chronic  type.  Many 
of  them  give  histories  of  a  number  of  years'  duration.  Some 
of  them  are  of  intermittent  character  and  have  had  periods  of 
comparative  freedom  from  pain.  It  will  of  course  be  necessary 
in  the  intermittent  cases  that  considerable  time  elapse  before 
we  can  consider  them  as  cured.  I  am  including  all  cases  in 
this  study,  for  a  number  of  them  in  this  latter  group  were 
extremely  intense  during  the  attacks,  and  in  some  the  attack 
was  almost  immediately  relieved  by  the  treatment. 

In  all  there  are  forty-six  cases,  and  the  time  limit  will  not 
allow  us  to  report  them  individually  or  at  all  fully.  It  has 
therefore  seemed  advisable  to  give  a  general  summary  of  the 
treatment  and  results,  and  to  append  sufftcient  of  the  case 
histories  to  illustrate  some  of  the  more  important  conditions. 
There  were  thirty-one  females  and  fifteen  males.  The  oldest 
patient  was  a  woman  74  years  of  age.  The  youngest  was  a 
boy  17  years  of  age.  The  average  age  was  a, little  over  41 
years.  The  first  case  treated  was  about  twenty-six  months 
ago,  and  the  last  case  was  treated  over  two  months  ago.    The 
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number  of  injections  in  each  case  varies  from  one  to  nine,  and 
the  average  for  the  series  is  just  over  three.  Of  the  cases 
which  were  reHeved  by  applying  cocain  40  per  cent  sohition 
over  the  area  corresponding  to  the  location  of  Meckel's  gan- 
glion (twelve  in  number),  ten  were  relieved  by  the  alcoholic 
injection  and  two  were  not  relieved  or  in  the  least  affected. 
Thirty-four  cases  were  not  relieved  to  any  degree  by  the  appli- 
cation of  cocain  to  the  area  of  the  ganglion.  Eight  of  these, 
however,  were  cured  by  the  injection  and  six  were  more  or 
less  relieved.  There  were  twenty-two  cases  which  were  not 
relieved  to  any  marked  degree  by  the  injection.  It  is  hardly 
fair  to  the  treatment  to  give  these  failures  without  a  feNv  words 
of  explanation,  for  some  of  them  do  not  belong  to  this  class- 
ification, but  were  treated  experimentally,  hoping  to  give  relief 
to  severe  suffering.  I  do  not  believe  now  that  injection  of  the 
ganglia  was  contraindicated  in  these  severe  cases,  for  the 
chance  of  giving  relief  to  a  distressing  condition  far  out- 
weighed the  slight  chance  of  untow-ard  results.  Among 
the  relieved  were  eight  cases  of  true  tic.  Five  cases 
presented  mixed  symptoms,  and  eleven  cases  suffered 
with  neuralgic  pain  not  of  the  sharp,  darting  type.  Of 
those  unrelieved,  there  were  three  chronic  suppurative 
sphenoid  cases,  four  postoperative  frontal  sinus  cases, 
two  syphilitic  necrotic  cases,  one  glioma  of  the  hypo- 
glossal nerve,  one  calcareous  degeneration  of  a  second  superior 
molar,  and  one  case  suffering  severely  from  cicatricial  contrac- 
tions following  an  enucleation  of  a  tonsil  some  three  years 
previously.  This  last  patient  had  been  operated  upon  by  a 
competent  laryngologist,  but  evidently  sepsis  followed,  result- 
ing in  very  marked  deformity.  By  plastic  operations  I  was 
able  to  relieve  the  marked  deformity,  but  there  remained  a 
constant  painful  dragging  sensation.  The  first  injection  gave 
temporary  relief,  but  following  injections  gave  no  results. 

Although  it  is  impossible  to  give  a  full  report  of  all  the 
cases,  it  seems  advisable  to  append  the  histories  of  a  iew,  as 
it  will  give  a  better  understanding  of  the  subject  that  I  can  by 
any  general  remarks. 

No.  6  came  to  me  first  in  June,  1910.  She  was  73  years  of 
age  and  had  suffered  for  a  number  of  years  with  neuralgia. 
For  two  years  she  had  been  an  almost  constant  sufferer  with 
frequent  intense  jabbing  pain,  worse  in  the  left  side  of  the 
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inferior  jaw.  She  had  been  unable  to  eat  without  precipitat- 
ing an  attack.  Her  sleep  had  been  greatly  disturbed.  She 
was  emaciated  and  had  a  very  haggard  appearance.  She  had 
taken  various  drugs  without  relief.  Hot  applications  to  the 
affected  area  and  absolute  rest  seemed  the  only  measures  which 
gave  any  relief.  I  at  first  tried  injections  into  the  mental  for- 
amen and  into  the  nerve  trunks,  but  without  any  apparent 
result.  She  suffered  severely  until  February,  1911,  when  I 
injected  carbolic  alcohol  into  the  sphenopalatine  area.  She 
complained  of  a  steady  pain  for  several  hours  and  then  was 
absolutely  free  from  any  pain  for  three  weeks,  when  the  dart- 
ing pains  began.  They  were  nowhere  near  as  severe,  but  she 
was  anxious  for  another  injection.  Another  alcohol  injection 
was  made  at  this  time  and  there  was  no  pain  until  the  last  of 
September,  six  months  after  the  last  injection.  Another  in- 
jection was  made  and  there  has  been  no  recurrence  of  pain. 
The  patient  has  gained  in  every  way  and  she  is  now  as  well 
as  any  one  of  her  age. 

No.  y? ,  a  woman  33  years  of  age,  began  having  attacks  of 
pain  in  the  head  in  September,  1911.  These  attacks  lasted 
several  weeks  and  then  subsided.  In  February,  1912.  she  be- 
gan having  attacks  of  severe  neuralgia  in  the  right  side  of  the 
face.  The  pain  usually  started  in  the  right  cheek  and  darted 
toward  the  right  ear  and  occiput.  •  The  pain  was  at  times 
steady  and  at  times  was  accompanied  with  severe  cutting,  burn- 
ing thrusts.  Before  having  any  trouble  with  pain  she  had 
an  attack  of  catarrh  of  the  right  side  of  the  nose,  accompanied 
with  much  thick  yellow  discharge.  Examination  showed  a 
deflection  of  the  nasal  septum  to  the  right  vvith  a  sharp  spur 
about  two-thirds  back,  pressing  into  the  middle  turbinate. 
There  was  no  sign  of  pus  or  hypersecretion  of  any  description. 
As  relief  from  the  nasal  deformity  was  demanded,  I  performed 
a  submucous  operation.  For  a  while  after  this  operation  the 
pain  seemed  less  and  the  improvement,  though  slow,  was  steady. 
In  October  the  old  symptoms  became  worse.  The  attacks  be- 
came frequent,  and  on  the  19th  an  injection  of  carbolic  alcohol 
was  made.  On  December  7th  patient  said  pain  was  much  Jess 
but  was  still  annoying.  Another  injection  was  made,  nothing 
unusual  happening  until  five  days  later,  when  there  was  a  pro- 
tracted and  rather  profuse  hemorrhage  from  the  right  side  of 
the  nose.     Dr.  French  of  Lynn,  who  first  sent  the  patient  to 
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me,  was  called  and  found  a  severe  hemorrhage  and  the  gen- 
eral signs  which  accompany  considerable  loss  of  blood.     He 
was  able  to  stop  the*  severe  flow  by  plugging  the  nose  pos- 
teriorly  and   anteriorly.     Even   with   these  very   tight   plugs 
there  remained  a  slight  oozing.    I  saw  the  patient  in  consulta- 
tion on  the  14th.     As  there  were  signs  of  sepsis  we  tried  to 
change  the  plugs.    Great  care  was  used  in  removing  them,  but 
the  moment  the  anterior  ones  were  removed  the  hemorrhage 
began.     The   blood  was  little  different   from  colored  water. 
Fresh  aseptic  plugs  were  immediately  inserted.     The  patient 
was  placed  in  a  semiprone  position  and  was  given  all  the  gela- 
tin she  would  take.     She  remained  in  practical  collapse  most 
of  the  time  until  the  17th,  when  I  again  saw  her.     The  plugs 
were  of  course  getting  very  foul  and  had  to  be  removed.    The 
hemorrhage  was  the  same  as  before.    Only  a  moment  elapsed 
before  new  plugs  were  in  place.    We  had  from  the  first  con- 
sidered transfusion  as  well  as  intravenous  rabbit's  serum.     It 
was  decided  advisable  to  give  rabbit's  serum,  and  it  was  in- 
jected by  the  family  physician.    Two  days  later  there  was  no 
oozing  and  the  plugs  were  removed  without  any  hemorrhage. 
We  don't  know  what  happened  in  this  case,  but  can  reason- 
ably believe  that  the  alcoholic  injection  was  the  exciting  factor. 
There  may  have  followed  some  necrosis  which  destroyed  an 
arterial  wall.    We  could  prove  nothing,  for  when  we  saw  the 
case  the  hemorrhage  was  from  a  number  of  places,  and  when 
Dr.  French  first  saw  the  case  there  was  so  much  blood  that 
he  could  not  tell  positively  its  origin.    I  am  reporting  this  case 
as   it  is  an  important   factor  when  considering  this   subject. 
A  similar  case  may  never  again  recur,  but  until  a  very  large 
number  have  been  followed  we  must  not  ignore  this  warning. 
Xo.  24  is  reported  individually,  as  it  illustrates  a  case  show- 
ing all  the  symptoms  of  sphenopalatine  neuralgia,  but  is  really 
of  another  type.    This  patient,  a  woman  50  years  of  age,  had 
been  a  sufferer  for  over  twelve  years.     For  a  number  of  years 
there  had  not  been  a  day  when  there  had  not  been  severe  cut- 
ting pains  starting  on  the  left  side  of  the  nose  and  the  left 
temple  and  radiating  into  the  ear,  the  suboccipital  region  and 
into  the  neck.     There  had  been  several  intranasal  operations 
and  there  had  been  two  major  operations  for  the  removal  of 
Gasserian  ganglion.    The  last  operation  was  followed  by  facial 
paralysis  and  marked  deformity,  but  with  no  relief  from  the 
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excruciating  pain.  There  had  been  three  injections  of  alcohol 
into  the  sphenopalatine  area  from  the  outside,  but  with  slight, 
if  any,  relief.  In  August  last  I  injected  the  sphenopalatine 
area  intranasally.  This  gave  some  relief  for  a  few  days.  In 
a  month  there  was  as  much  suffering  as  ever,  and  she  informed 
me  that  there  had  always  been  a  very  sensitive  point  on  the  left 
side  of  the  throat  down  by  the  roots  of  the  tongue.  Inspection 
showed  nothing,  but  examination  with  the  finger  showed  a 
small  hard  submucous  growth  which  was  extremely  sensitive. 
Slight  pressure  was  always  followed  by  a  paroxysm  of  severe 
pain.  I  endeavored  to  anesthetize  with  cocain  and  remove 
the  tumor,  but  found  it  impossible.  The  patient  was  then-  ad- 
mitted to  the  St.  Elizabeth's  hospital,  and  under  ether  I  re- 
moved the  growth,  about  the  size  of  a  pea.  The  pathologic 
report  was  that  the  growth  was  a  glioma.  Following  this 
operation  the  attacks  were  less  and  less,  and  there  has  been 
absolute  freedom  during  the  past  three  months.  This  case 
was  a  failure  so  far  as  the  injection  of  alcohol  was  concerned, 
for  although  the  symptoms  would  place  it  as  a  sphenopalatine 
complication,  the  etiology  was  very  different. 

No.  31,  a  man  aged  48  years,  had  for  a  year  and  a  half 
been  a  great  sufferer  with  tic  douloureux.  About  five  or  six 
years  before  the  attacks  there  had  been  a  profuse  discharge 
from  the  right  side  of  the  nose,  but  no  marked  nasal  symp- 
toms since.  For  over  a  year  he  had  been  treated  by  various 
men  at  various  hospitals.  He  had  also  been  treated  as  a  pri- 
vate patient  by  several.  He  had  been  unable  to  receive  any 
relief.  The  attacks  were  occurring  every  few  minutes,  so 
that  he  had  been  unable  to  perform  any  work  for  several 
weeks.  Inspection  by  the  nasopharyngoscope  showed  the 
area  over  the  right  sphenopalatine  fossa  somewhat  more  prom- 
inent than  usual.  It  was  more  prominent  than  the  left  side. 
Although  this  was  noted,  we  were  not  at  this  time  impressed 
by  the  condition.  After  injecting  the  fossa  and  removing  the 
needle  there  was  a  discharge  of  foul  smelling  pus.  Explora- 
tion showed  a  general  necrosis  of  the  surrounding  bone.  A 
Wassermann  of  the  blood  was  strongly  positive.  He  was 
given  salvarsan,  and  was  somewhat  relieved  for  three  months, 
when  the  pain  returned  and  was  intense  as  before.  I  again 
injected  the  sphenopalatine  area,  and  the  attacks  disappeared 
for  three  weeks,  when  the  injection  was  repeated.     After  an- 
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Other  four  weeks  there  had  to  be  another  injection.     Since 
then  there  has  been  no  return  of  trouble. 

Although  we  have  as  yet  not  had  sufficient  experience  to 
treat  this  subject  as  positively  as  it  should  be,  both  Dr.  Slu- 
der's  experience  and  that  gained  from  the  observation  of  this 
series  of  cases  proves  that  in  a  certain  number  of  these  dis- 
tressing conditions  we  can  temporarily  give  relief  by  apply- 
ing strong  cocain  over  the  area  of  the  sphenopalatine  gan- 
glion. In  the  cases  thus  relieved  we  may  also  expect  marked 
results  from  the  carbolic  alcohol  injections  of  the  ganglion. 
Those  cases  not  at  all  relieved  by  the  cocain  applications 
are  not  hopeless,  for  a  few  of  them  have  been  permanently 
relieved  by  the  alcoholic  injection.  We  have  demonstrated 
that  the  procedure  is  a  comparatively  precise  and  as  a  rule 
painless  one,  and  can  be  repeated  a  number  of  times  if  neces- 
sary. Our  one  case  shows  that  alarming  symptoms  can  fol- 
low this  treatrnent,  and  therefore  we  cannot  as  yet  use  it  in 
slight  cases. 


XVIII. 

BROXCHOSCOPIC   RE.MOVAL  OF   A   COLLAR  BUT- 
TON AFTER  TWENTY-SIX  YEARS'  SOJOURN 
IN  THE  LUNG. 

By  Chevaltkr- Jackson,  M.  D., 

Pittsburg. 

Bronchoscopic  removal  of  foreign  bodies  are  now  so  com- 
mon that  they  scarcely  merit  publication,  but  the  case  herein 
reported  presents  unusual  features. 

Mrs.  C.  K.,  aged  48  years,  admitted  to  the  Presbyterian 
Hospital,  with  a  history  of  having  "swallowed"  a  pearl  col- 
lar button  twenty-six  years  previously.  There  was  some 
cough  and  bloody  expectoration  at  the  time  of  the  accident 
and  for  about  a  year  subsequently'.  This  was  before  the  dis- 
coveries of  bronchoscopy  and  roentgenoscopy.  No  further 
pulmonary  symptoms  were  noted  for  twenty-four  years. 
During  the  twenty-sixth  year  there  was  an  atatck  of  '"pneu- 
monia," in  treating  which  the  attending  physician  (a  very 
competent  man)  ridiculed  the  patient's  idea  that  the  button 
could  still  be  in  the  lungs.  In  the  early  part  of  the  twenty- 
sixth  year,  under  care  of  a  third  physician,  a  second  attack 
of  pneumonia  occurred,  followed  by  a  pain  in  the  left  side, 
bloody,  foul  expectoration,  fever  and  emaciation.  Again  the 
patient's  story  of  the  collar  button  was  ridiculed.  Extremely 
feeble  and  emaciated,  she  fell  into  the  hands  of  Dr.  S.  B. 
Pierce  of  Johnetta,  Pa.,  who  at  once,  on  the  physical  signs, 
made  a  diagnosis  of  lung  abscess  and  pyopneumothorax.  Sus- 
pecting foreign  body  origin,  he  referred  the  case  to  me.  On 
admission  to  the  Presbyterian  Hospital  the  woman's  tem- 
perature was  102,°  pulse  140,  respirations  40.  Sputum  was 
profuse,  thick,  foul  and  of  dark  gray  color.  A  radiograph 
(Fig.  1)  by  Drs.  Johnston  and  Grier  showed  a  dense  shadow 
over  the  left  lung,  which  they  believed  to  be  pus.     Dr.  John 
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W.  Boyce  corroborated  Dr.  Pierce's  findings,  and  urged 
immediate  drainage  of  the  pleura  by  rib  resection  and  a  wide 
opening.  This  was  done  by  Dr.  J.  Hartley  Anderson. 
Johnston  and  Grier  then  made  another  anteroposterior  radio- 
graph (Fig.  2),  which  showed  that  the  pus  v/as  well  drained. 
In  fi^rther  search  they  made  a  diagonal  radiograph  which 
showed  a  collar  button  between  the  heart  and  spine,  in  direct 
line  with  the  stem  bronchus  of  the  left  side.  With  the  assist- 
ance of  Drs.  Patterson,  McCready  and  McKee,  without  anes- 
thesia, general  or  local,  I  passed  a  bronchoscope  and  found 
the  inferior  lobe  bronchus  occluded,  just  below  the  orifice  of 
the  upper  lobe  bronchus,  by  a  cicatricial  mass  containing  three 
apertures  through  which  reddish  granulations,  that  bled  when 
wiped,  were  protruding.  Clearly,  dilatation,  as  practiced  in 
previous  cases,  was  useless,  and  with  the  accurate  localiza- 
tion and  advice  of  Dr.  Johnston  as  a  guide,  I  excised  tissue 
until  a  rather  large  cavity  full  of  granulations  was  reached. 
I  excised  the  granulations  and  wiped  away  blood,  foul  pus 
and  secretions  until  the  collar  button  (Fig.  3)  came  into 
view,  bedded  in  granulation  tissue,  from  which  it  was  readily 
removed.  The  foul  odor  disappeared  in  about  four  weeks, 
cough  and  expectoration  lessened,  and  both  have  now  dis- 
appeared. The  lung  has  filled  with  air  and  the  woman  is 
well. 

The  points  of  special  interest  are: 

1.  The  extremely  long  sojourn  of  the  foreign  body  in  the 
lung;  the  longest,  I  believe,  yet  recorded. 

2.  The  freedom  from  symptoms  after  the  first  year,  for 
so  long  a  period,  twenty-four  years. 

3.  The  bursting  of  a  foreign  body  abscess  into  the  pleura, 
while  doubtless  not  of  the  greatest  rarity  of  occurrence,  has 
been  recorded  in  only  a  few  instances. 

4.  The  foreign  body  did  not  follow  the  discharging  abscess 
into  the  pleural  cavity. 

5.  The  necessity  of  the  most  expert  ray  work  is  impera- 
tive. It  was  only  the  lateral  radiograph  that  could  show  this 
foreign  body,  and  ordinary  work  would  have  been  negative. 

6.  The  necessity  in  such  cases  of  draining  pus  collections 
in  order  to  get  a  radiograph  of  a  foreign  body,  which  would 
not  show  through  the  purulent  shadow. 
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7.  The  feasibility  of  endoscopically  removing  a  tissue  bar- 
rier in  order  to  reach  an  abscess  cavity  in  the  lung,  when 
guided  by  both  an  accurate  radiographic  localization  and 
ocular  evidence  that  the  tissue  to  be  removed  is  pathologic. 

8.  The  advantage  of  working  without  an  anesthetic.  This 
patient  was   in   extremis   and   an    anesthetic   was    not    to  be 
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FIGURE  IV. 

Glass  collar  button  removed  from  the  lung  by  broncho- 
scopy bloodlessly  through  the  mouth  without  any  anes- 
thesia, general  or  local.  The  collar  button  had  been  in 
the  lung  for  twenty-six  years. 


thought  of.  -Moreover,  it  was  no  more  painful  than  the  filling 
of  a  sensitive  ^tooth  cavity,  for  which  no  one  requires  an 
anesthetic.  Furthermore,  the  air  passages  were  full  of  pus 
'mixed  with  blood  from  the  granulations.  The  coughing  of 
the  unanesthetized  patient  greatly  assisted  in  removing  this 
in  the  way  I  have  often  elsewhere  explained. 


FIGURE  I. 

Radiograph  showing  left  pyopneumothorax  which  was 
due  to  the  bursting  into  the  pleura  of  a  foreign  body 
abscess  of  the  lung  in  a  woman  of  forty-eight  years. 
Collar  button  was  in  the  lung,  but  did  not  show  through 
pus  shadow. 


FIGURE  II. 

After  external  drainage  of  the  abscess  by  Dr.  J. 
Hartley  Anderson,  foreign  body  (collar  button) 
present  did  not  show.  The  dark  line  from  the  first 
rib  downward  and  outward  toward  the  drainage  tube 
Is  the  thickened  visceral  pleura  seen  on  edge.  The 
lung  is  collapsed  as  far  as  the  pleural  adhesions  will 
permit. 


FIGURE   III. 


Quartering  lateral  radiograph  by  Dr.  George  C. 
Johnston,  showing  collar  button  in  the  lung  be- 
tween the  heart  and  the  spine. 


XIX. 


THE  COMBINED  LABORATORY  AND  X-RAY  INDI- 
CATIONS FOR  THE  MASTOID  OPERATION.* 

By  George  Slo.\n  Dixon,  M.  D., 

New  York, 

For  many  years  it  has  been  the  routine  practice  in  the  Eno 
Laboratory  of  the  New  York  Eye  and  Ear  Infirmary  to  ex- 
amine smears  from  the  aural  canal  in  every  case  of  suppura- 
tive middle  ear  disease,  acute  or  chronic,  admitted  to  the 
wards.  For  a  short  time  cultivations  were  made,  but  these 
were  soon  abandoned,  as  the  germs  present  in  the  canal  are 
always  mixed,  and  much  time  was  wasted  in  separating  them. 
As  the  mastoid  pus  in  cases  coming  to  operation  was  also 
examined,  comparison  showed  that  the  predominating  germ 
in  the  canal  was  found  in  the  mastoid  pus  with  sufficient  fre- 
quency to  make  it  a  good  rule  to  regard  the  predominating 
germ  in  the  discharge  from  the  middle  ear  responsible  for 
the  mastoid  involvement,  and  we  have  found  no  good  reason 
to  change  this  view.  "  For  example,  it  is  the  rule  to  find  the 
predominating  germ  shown  in  the  smear  from  the  canal  pus, 
in  the  pus  from  the  middle  ear,  in  practicalh'  pure  culture  in 
the  mastoid  pus.  in  the  pus  of  complicating  brain  abscess,  in 
the  spinal  fluid  in  cases  complicated  by  meningitis,  and  in 
the  general  circulation  in  cases  complicated  by  sinus  throm- 
bosis. 

During  the  past  eleven  years  we  have  made  5496  examina- 
tions of  aural  pus.  Of  these  26.6  per  cent  have  been  mixed 
infection ;  that  is  to  say,  a  large  number  of  mixed  germs  were 
present,  and  it  was  not  advisable  to  charge  the  infection  to 
any  particular  germ.  The  majority  of  these  were  chronic 
cases,  and  where  a  radical  mastoid  operation  was  done 
the    mastoid    smear    usually    showed    mixed    germs.     Strep- 

♦Read  before  the  Medical  Association  of  Greater  New  York, 
February  17,  1913. 
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tococcus  occurred  as  the  predominating  germ  in  24.8  per 
cent;  pneumococcus,  12.2  per  cent;  staphylococcus  (aureus 
and  albus),  7.4  per  cent;  streptococcus  mucosus  capsulatus, 
4.8  per  cent;  spirillum  of  Vincent,  1.8  per  cent.  The  remain- 
ing 22.4  per  cent  is  represented  by  miscellaneous,  negative, 
etc.,  among  which  are  placed  the  bacillus  pyocyaneus,  diph- 
theria, tubercle,  coli  communis,  Friedlander,  etc. 

The  discrepancy  as  to  the  frequency  of  appearance  of  these 
various  forms  of  infection,  as  compared  with  the  reports  of 
other  workers,  is  only  apparent,  and  is  largely  accounted  for 
by  the  fact  that  no  distinction  has  been  made  between  acute 
and  chronic  suppurative  otitis  and  their  complications. 

In  the  matter  of  the  relative  virulence  of  these  various 
microorganisms,  our  experience  leads  us  to  regard  the  strep- 
tococcus mucosus  capsulatus  as  standing  first,  streptococcus 
pyogenes  next,  pneumococcus  third  and  staphylococcus  fourth, 
in  acute  suppurative  processes  about  the  rniddle  ear. 

At  this  point  I  wish  to  reiterate  a  statement  made  a  num- 
ber of  times,  to  which  exception  has  been  taken,  and  will 
probably  be  again,  namely,  that  among  the  various  micro- 
organisms found  in  the  middle  ear  the  streptococcus  mucosus 
capsulatus  in  a  manner  stands  alone.  It  is  the  most  insid- 
iously destructive  the  otologist  is  called  upon  to  combat.  This 
time  it  is  my  desire  to  make  the  statement  as  plain  and  as 
emphatic  as  possible. 

A  case  of  acute  purulent  middle  ear  disease  in  which  the 
infective  germ  is  the  streptococcus  mucosus  capsulatus  will 
tend  to  recovery  equally  with  other  forms  of  serious  infec- 
tion, provided  it  is  seen  early  and  proper  drainage  established. 
It  is  not  these  cases  particularly  to  which  reference  is  made, 
though  such  should  immediately  put  the  surgeon  on  his 
guard.  It  is  those  cases  which  are  neglected;  or  cases  in 
which  all  the  acute  symptoms  have  subsided  but  the  otorrhea 
persists  and  the  streptococcus  mucosus  is  present,  to  which 
attention  is  directed. 

Such  a  case  may  lull  both  the  patient  and  surgeon  into  a 
sense  of  surety  against  further  unfavorable  progress.  The 
pulse  and  temperature  may  become  normal,  all  pain  and  ten- 
derness may  disappear.  The  blood  count  may  return  to  nor- 
mal.    The  hearing  may  improve,  but  the  otorrhea  does  not 
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cease,  as  a  general  rule.  Cases  of  this  nature  demand  at 
least  an  exploratory  mastoid  operation.  As  a  rule,  every  day 
over  two  weeks'  duration  is  an  additional  and  increasing  men- 
ace to  the  life  of  the  patient. 

CASES    OF     STREPTOCOCCUS    MUCOSUS     CAPSULATUS     INFECTION. 

Case  1. — A  male,  22  years  of  age,  in  the  service  of  Dr. 
Adams,  was  admitted  to  the  infirmary  August  10,  1910.  He 
gave  a  history  of  having  had  pain  in  and  discharge  from  both 
ears  for  about  twelve  days.  He  was  under  observation  and 
ran  a  temperature  ranging  from  98°  to  100^  until  September 
14th  (twenty-nine  days),  when  he  complained  of  headache, 
and  next  day  he  had  a  chill  and  the  temperature  rose  to  103.2.° 
During  the  time  he  was  under  observation  two  blood  counts 
and  a  blood  cultivation  were  negative.  Mastoid  operation 
was  done  September  15th.  The  bone  was  found  extensively 
necrosed,  there  was  marked  zygomatic  development  and  all 
cells  were  filled  with  pus.  The  dura  was  exposed  in  the  mid- 
dle fossa.  Meningitis  occurred,  and  the  patient  died  six  days 
later. 

Case  2. — Male,  39  years  of  age,  in  the  service  of  Dr.  Whit- 
ing, was  admitted  to  the  infirmary  September  8,  1909.  He 
gave  the  histor}'  of  having  "snuffed  up  salt  water"  two  months 
before,  which  caused  great  pain  and  apparently  rupture  of 
the  membrana  tympani.  This  cleared  up  in  about  two  weeks. 
His  present  attack  began  eleven  days  ago,  with  great  pain 
but  no  discharge.  Now  has  frontal  headache.  A  Schwartze 
operation  on  the  day  of  admission.  An  escape  of  pus  fol- 
lowed the  skin  incision.  A  large  perforation  was  found  at  the 
root  of  the  zygoma,  which  was  followed  into  the  zygomatic 
cells.  Bone  was  disintegrated  and  removed  with  a  curette. 
There  was  also  found  a  perforation  through  the  dural  plate 
into  the  cranial  fossa.  The  patient  ditd  of  meningitis  five 
days  later. 

Case  3. — Male,  39  years  of  age,  was  admitted  to  the  service 
of  Dr.  Kenefick,  February  26,  1912,  with  a  history  of  having 
had  coryza  for  twelve  days,  with  a  violent  headache  on  the 
left  side.  The  pain  became  localized  in  front  of  ear,  and  he 
had  a  seropurulent  otorrhea  for  twenty- four  hours ;  had  pain 
in  the  mastoid  which  gradually  subsided,  and  all  acute  pain 
ceased.     Examination   on   admission    showed    the    right   ear 
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normal.  The  left  ear  showed  subsiding  O.  M.  P.  A.  There 
was  no  drooping  of  the  canal  wall,  but  there  was  tip  tender- 
ness in  mastoid.  Had  aphasia  and  other  symptoms  of  tem- 
porosphenoidal  abscess.  The  patient  was  operated,  but  he 
died  two  days  later. 

Case  4. — 2ylale,  28  years  of  age,  was  admitted  to  the  service 
of  Dr.  Bacon,  November  4,  1910,  with  a  history  of  his  pres- 
ent illness  having  lasted  three  weeks.  He  had  had  discharge 
from  right  ear,  headache  and  mastoid  pain.  Had  steadily 
refused  to  enter  infirmary. 

When  he  came  in,  pus  was  found  in  the  canal,  there  was 
an  anterior  perforation  in  the  membrana  tympani  which  was 
red  and  bulging,  and  there  was  sagging  of  the  superior  pos- 
terior wall  of  the  canal.  He  had  marked  mastoid  tender- 
ness, temperature  105.6,°  pulse  160,  respirations  24, 

Mastoidectomy  was  done  same  day.  A  large  area  of  sinus 
and  dura  were  exposed,  which  were  covered  with  granula- 
tions and  pus  under  pressure.  The  patient  died  of  menin- 
gitis next  day. 

Case  5. — Female,  40  years  of  age,  was  admitted  to  the 
service  of  Dr.  Kenefick,  with  a  history  of  having  had  slight 
pain  in  the  right  ear  followed  by  otorrhea  two  months  pre- 
viously. This  continued  for  three  weeks,  and  then  apparently 
ceased.  A  week  ago  was  seized  with  severe  pain,  had  chilly 
sensations  and  temperature,  but  no  discharge.  When  she  came 
in  the  canal  was  red  and  dry,  bulging  of  membrana  tympani. 
The  posterior  superior  canal  wall  was  sagging.  Myringot- 
omy, followed  by  a  profuse  discharge  of  blood  and  pus.  Next 
day,  July  23,  1909,  Dr.  Yates  did  a  Schwartze  operation  on 
the  right  side.  The  mastoid  was  found  sclerotic — very  few 
cells.  The  bone  was  soft  about  the  sinus  and  was  removed. 
A  small  area  of  dura  in  the  middle  fossa  was  exposed. 
Progress  was  uneventful  and  she  was  discharged  August  2d. 
Six  days  later  she  was  readmitted  at  night,  with  the  history 
of  having  had  severe  headache,  nausea  and  vomiting,  also  ver- 
tigo, and  became  comatose.  When  she  came  in  her  tempera- 
ture was  104,°  neck  stiff,  eye  grounds  normal.  Spinal  fluid 
contained  streptococcus  capsulatus.  An  exploratory  opera- 
tion was  done  the  next  morning  and  a  thrombus  removed 
from  the  right  lateral  sinus.     The  patient  died  of  meningitis 
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next  day,  two  months  and  nineteen  days  from  the  beginning 
of  her  ear  trouble. 

Case  6. — Male,  39  years  of  age,  was  admitted  to  the  service 
of  Dr.  Dench,  June  28,  1909,  with  a  temperature  of  1(H.° 
The  histor\-  given  was  that  five  weeks  previously  had  pain 
in  the  left  ear;  a  week  later  it  began  to  discharge.  This 
continued  for  two  weeks,  then  ceased  entirely  for  a  week. 
Later  had  severe  pain  for  a  few  days  until  the  drainage  was 
reestablished.  A  Schwartze  operation  was  performed  the  day 
of  admission.  The  cortex  was  hard,  there  were  few  cells,  and 
the  bone  was  soft  in  spots.  The  cells  present  contained  gran- 
ulations. The  sinus  \vas  exposed  for  about  an  inch.  The 
wall  was  white,  but  there  was  free  flow  of  blood  when  the 
sinus  was  opened.  The  temperature  dropped  immediately, 
and  he  was  discharged  in  good  condition,  twelve  days  later, 
and  ordered  to  the  clinic  for  further  treatment.  At  the 
August  16th  dressing,  which  was  six  days  after  he  had  left 
the  ward,  there  was  a  very  slight  hemorrhage,  also  one  on 
the  20th  a  little  greater,  and  on  the  23d  there  was  a  gush  of 
blood  from  the  sinus.  The  patient  was  readmitted  and  sent 
to  the  operating  room.  After  opening  the  old  wound  and 
exposing  the  sinus  widely,  pressure  was  applied  and  the  pa- 
tient was  put  to  bed.  The  next  day  neuroretinitis  was  found 
on  both  sides,  but  he  did  very  well  until  September  4th, 
twelve  days  after  his  second  admission,  when  he  began  to  run 
an  irregular  temperature.  The  blood  counts  at  this  time  were 
practically  negative,  but  four  days  later  (September  8th)  a 
positive  blood  culture  was  obtained — streptococcus  capsulatus. 
The  internal  jugular  vein  was  resected  the  same  day,  and  a 
cultivation  of  the  contents  of  the  vein  yielded  streptococcus 
capsulatus  also. 

Further  progress  was  rather  uneventful  until  November 
23d,  an  interval  of  eleven  weeks  after  his  internal  jugular 
resection,  when  he  was  discharged,  his  pulse  and  tempera- 
ture having  been  practically  normal  for  over  three  weeks. 

On  December  10th,  seventeen  days  after  his  discharge  from 
the  infirmary  for  the  second  time,  he  complained  of  not  feel- 
ing well  while  in  the  clinic,  and  was  directed  to  return  that 
afternoon.  The  night  of  the  10th  (that  is.  next  day)  word 
was  telephoned  to  the  infirmary  that  he  had  not  been  able  to 
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return,  as  requested.  Two  days  after  this  he  was  brought 
to  the  infirmary  at  8 :30  p.  m.  with  meningitis.  He  was  taken 
to  the  operating  room  and  an  attempt  made  to  drain,  but  he 
died  in  four  hours.  The  total  duration  of  this  case  was  from 
about  the  24th  of  ^lay  to  the  12th  of  the  following  Decem- 
ber. 

These  few  cases  have  been  picked  at  random.  They  illus- 
trate the  point,  and  it  is  therefore  unnecessary  to  tax  your 
time  and  patience  further.  But  we  have  records  of  plenty 
more  of  the  same  kind. 

True,  other  forms  of  infection  may  be  equally  dangerous, 
as,  for  example,  streptococcus  pyogenes  and  pneumococcus, 
but  in  these  there  is  little  likelihood  of  such  a  complete  cessa- 
tion of  symptoms,  and  the  danger  signals  are  pretty  constant. 

In  cholesteatoma  the  finding  of  cholesterin  crystals  in  speci- 
mens from  the  canal  or  attic  may  aid  in  the  diagnosis,  though 
it  is  generally  possible  to  mak-e  a  diagnosis  without  the  aid 
of  the  laboratory ;  however,  our  services  are  occasionally  use- 
ful. In  our  experience  the  microorganisms  present  in  this 
form  are  of  little  importance,  as  a  rule. 

BLOOD  EXAMIXATION. 

The  blood  count  in  simple  acute  mastoiditis  will  range  from 
normal  to  18,000,  with  an  average  of  about  11,000  to  12,000 
leucocytes.  The  polynuclear  count  may  be  as  high  as  80  per 
cent,  but  the  average  is  about  70  per  cent.  A  leucocytosis 
of  over  20,000  generally  indicates  the  presence  of  some  com- 
plication, meningitis,  for  instance,  while  25,000  or  over  is 
more  likely  to  indicate  pneumonia.  A  leucopenia  may  be 
among  the  first  indications  of  typhoid  fever  as  a  complication. 
We  have,  however,  seen  a  leucocyte  count  as  low  as  4,200 
with  a  polynuclear  count  of  only  48  per  cent  in  meningitis,  but 
this  is  unusual. 

Eosinophiles  and  mast  cells  are  generally  absent  in  cases 
of  acute  mastoiditis. 

The  blood  count  may  be  an  excellent  indication  of  the 
resistance  of  a  patient  or  the  onset  of  complications,  but  gives 
little  information  of  the  condition  of  the  mastoid  itself. 

The  time  at  our  disposal  will  not  permit  of  considering  the 
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complications  of  mastoiditis,  but  we  may  say  a  word  about 
blood  cultivations.  In  blood  cultivations  we  have  an  excel- 
lent means  of  determining  whether  the  patient  is  suffering 
from  bacteremia  or  not,  and  a  positive  cultivation  in  the  pres- 
ence of  middle  ear  suppuration  may  be  taken  as  good  evi- 
dence of  thrombosis  of  the  lateral  sinus,  provided  all  com- 
plications of  a  suppurative  nature  below  the  neck  can  be 
eliminated.  It  has  been  stated  that  meningitis  will  occasion- 
ally give  a  positive  blood  culture.  This  may  be  true,  but  no 
case  of  meningitis  coming  under  our  observation  has  yielded 
a  positive  blood  culture  where  implication  of  the  lateral  sinus 
could  be  excluded. 

RADIOGRAPHY. 

If  any  advantage  is  to  be  derived  from  mastoid  radiogra- 
phy, we  must  of  course  have  some  knowledge  of  the  varia- 
tions in  the  normal  mastoid  process.  We  all  know  that  a 
mastoid  process  may  contain  pneumatic  cells  of  the  medium, 
small  or  large  t}'pe ;  that  the  small  cells  are  in  the  upper,  and 
the  large  cells  in  the  low^er  mastoid,  as  a  rule;  that  we  may 
find  coarse  or  fine  diploetic  bone,  or  solid  bone  throughout, 
only  the  aditus  and  antrum  being  present  to  be  regarded  as 
pneumatic  spaces,  and  sometimes  they  are  exceedingly  small. 
Finally,  the  cortex  may  be  very  thick  or  very  thin,  and  com- 
binations of  any  two  or  all  of  the  varieties  may  occur  on 
one  or  both  sides,  except  that  the  cortex  is  more  likely  to  be 
the  same  on  both  sides.  The  size  and  shape  of  the  mastoid 
are  likely  to  be  symmetrical. 

Mr.  Cheatle  exhibited  an  interesting  series  of  one  hundred 
and  twenty  paired  temporal  bones  at  the  Ninth  International 
Otological  Congress,  held  at  Boston  last  August,  and  his 
demonstration  was  very  valuable,  particularly  from  the  radiol- 
ogist's point  of  view. 

For  instance,  the  right  lateral  sinus  is  usually  larger  and 
further  forward  than  the  left,  and  further  forward  in  diploetic 
than  in  cellular  bones ;  but  in  his  series  21  per  cent  showed 
the  groove  larger  on  the  left,  and  64  per  cent  of  these  were 
males.  In  other  respects  there  were  exceptions,  but  not  a 
sufficient  number  to  change  the  rule.  In  any  event,  for  our 
purpose  it  is  not  so  much  the  size  of  the  sinus  as  the  depth 
of  the  groove  and  the  prominence  of  its  anterior  margin. 
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More  important  is  the  fact  that  16.6  per  cent  of  these  bones 
showed  the  diploetic  infantile  type  on  one  side  onl}-.  The 
total  celhilar  asymmetry  was  31.6  per  cent,  the  other  15  per 
cent  being  of  asymmetrical  arrangement  and  combination  of 
cells  and  diploe  in  the  upper  and  lower  mastoid.  Thus, 
speaking  broadly,  tlie  mastoid  process  was  symmetrical  in 
68  per  cent  of  his  specimens. 

This  bears  in  an  important  manner  on  radiography,  and 
must  be  considered  when  reading  the  plates. 

We  are  thus  met  at  the  outset  with  difficulties,  but  they 
are  more  apparent  than  real,  and  in  practice  we  can  often  dis- 
tinguish the  fine  lines  marking  a  diploetic  process  as  distin- 
guished from  an  empyema  which  may  have  obliterated  the  cell 
outlines ;  but  of  course  this  is  not  always  possible,  for  we  are 
dealing  with  shadows,  and  not  with  what  we  ordinarily  under- 
stand as  pictures.  We  have  noted  a  number  of  cases  where 
the  mastoid  on  one  side  was  diploetic  and  of  the  pneumatic 
type  on  the  other,  the  pneumatic  side  being  the  side  involved, 
while  there  was  no  history  of  disease  on  the  diploetic  side. 

In  view  of  this,  it  may  very  properly  be  asked  what  we 
may  reasonably  expect  in  the  way  of  information  to  be  ob- 
tained from  an  X-ray  examination  of  the  mastoid. 

First :  It  will  show  in  the  vast  majority  of  cases  the  loca- 
tion of  the  lateral  sinus,  judged  by  the  shadow  of  the  anterior 
margin  of  the  groove  in  its  relation  to  the  meatus,  and  its 
angle  to  Reid's  base  line,  which  is  most  important.  If  this 
shadow  of  the  anterior  margin  of  the  groove  is  found  to  be 
at  right  angle  to  Reid's  base  line,  the  sinus  has  cut  the 
petrous  pyramid  and  must  necessarily  be  very  close  to  or 
immediately  imder  the  posterior  canal  wall,  and  as  this  angle 
decreases  backwards  the  sinus  is  further  and  further  from 
the  canal.  If  it  cuts  Reid's  base  line  at  about  50  to  55  de- 
grees it  may  be  regarded  as  about  in  its  normal  position.  The 
possibility  of  obtaining  this  information  is  alone  sufficient 
to  warrant  an  X-ray  examination. 

X-RAY    CASES. 

Case  924, — F.  42.  Dr.  E.  B.  Bench.  Furunculosis  with 
suspected  mastoiditis  on  the  left  side.  Skiagraph  showed 
the  mastoids  diploetic  on  both  sides  with  sinus  far  forward. 
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Three  days  later  a  simple  mastoid  operation  was  done.  The 
sinus  was  found  to  be  superficial  and  very  close  to  the  pos- 
terior canal  wall.  The  mastoid  antrum  w*fs  explored  through 
the  canal,  and  no  cells  were  found  except  at  the  tip. 

Case  937.— F.  16.  Dr.  E.  B.  Dench.  Left  O.  M.  P.  C. 
with  furunculosis.  Skiagraph  showed  a  few  small  cells  on 
the  right  side,  with  sinus  in  about  the  usual  position.  Xo 
cells  were  apparent  on  the  left  side,  and  the  sinus  was  far  for- 
ward. Left  radical  mastoid  operation  was  done.  The  bone 
was  found  to  be  dense,  and  the  sinus  far  forward. 

Case  1206.— M.  2^.  Dr.  E.  B.  Dench.  Right  furunculosis 
with  suspected  mastoiditis.  Skiagraph  showed  the  left  mas- 
toid having  the  appearance  of  being  between  a  fine  pneumatic 
and  diploetic  type.  The  cells  which  could  be  seen  were  well 
defined  above  and  behind  the  canal,  and  could  be  traced  to 
the  tip.  The  right  mastoid  showed  a  few  ill  defined  cells 
above  and  behind  the  canal,  but  could  not  be  traced  below 
the  level  of  the  canal.  The  lateral  sinus  on  this  side  was  ob- 
served to  be  about  15  degrees  straighter  than  the  left — that 
is,  well  forward.  The  whole  mastoid  was  cloudy.  Simple 
mastoid  operation  was  performed  the  next  day  on  the  right 
side.  The  mastoid  was  reported  as  diploetic.  with  the  sinus 
against  the  posterior  wall  of  the  canal.  Xo  free  pus  was 
found,  but  the  antnun  was  filled  with  granulations. 

Case  1503.— M.  34.  Dr.  Kenefick.  Left  O.  M.  P.  A.  Mas- 
toiditis. Skiagraph  showed  both  mastoid  processes  of  large 
cell  pneumatic  type,  the  right  clear,  but  the  left  cloudy 
throughout.  Sinus  fairly  well  forward  and  deep,  being  cov- 
ered with  cells.  Four  days  later  a  simple  mastoidectomy  was 
done  on  the  left  side.  The  cells  were  found  filled  with  pus 
and  granulations,  the  sinus  far  fonvard  and  deep. 

Case  1505.— M.  29.  Dr.  J.  L.  Adams.  Left  O.  M.  P.  A. 
Mastoiditis.  Skiagraph  showed  both  mastoids  of  markedly 
diploetic  type — no  cells  to  be  seen.  The  sinuses  were  far 
forward.  Simple  mastoidectomy  the  same  day.  The  bone 
was  found  to  be  sclerotic.  Sinus  was  extremely  far  forward, 
and  just  below  antrum  curved  forward  under  posterior  canal 
wall — almost  in  contact.  Tip  diploetic.  Pus  was  found  in 
the  antrum. 

Case  1563.— F.  10.    Dr.  W.  S.  Bryant.    Right  O.  M.  P.  C. 
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Skiagraph  showed  the  left  mastoid  to  be  of  pneumatic  type, 
moderate  sized  cell.  Clear.  Right  showed  only  a  few  indis- 
tinct cells  over  sinus,  which  was  far  forward.  Radical  mas- 
toid operation  next  day.  No  cells  were  found,  the  bone  being 
diploetic.  The  bone  was  soft  and  full  of  granulations.  The 
sinus  was  far  forward. 

Second :  We  may  expect  to  learn  the  type  of  bone,  the 
location  of  the  large  cells,  whether  the  sinus  is  covered  with 
cells  or  not,  and  the  extent  to  which  they  have  developed  into 
the  zygomatic  region.  If  cells  do  not  show  on  the  diseased 
side  and  do  show  on  the  normal  side,  the  chances  are  about 
three  to  one  that  the  pathologic  bone  is  of  the  same  type. 
If  no  detail  is  found  in  the  plate  of  the  affected  side,  then  the 
chances  are  about  five  to  one  that  the  mastoid  is  diseased ; 
but  the  clinical  symptoms  must  back  up  the  plate. 

Case  977. — M.  Dr.  E.  B.  Dench.  Suspected  mastoiditis. 
This  patient  had  been  walking  about  for  some  weeks.  He 
was  a  man  having  important  business  connections,  and  it  was 
quite  necessary  that  he  remain  in  harness  unless  an  operation 
was  absolutely  necessary  at  that  time.  He  was  apparently 
convalescing  from  an  O.  M.  P.  A.  right  side,  and  was  com- 
fortable except  for  the  discharge.  Skiagraph  showed  left 
mastoid  of  large  cell  pneumatic  type,  and  clear.  The  right 
was  disorganized  and  appeared  like  a  cavity  on  the  plate  and 
was  so  reported.  Soon  after  this  a  mastoidectomy  proved  the 
findings  as  above. 

Case  1024.— M.  Dr.  E.  B.  Dench.  Right  O.  M.  P.  A. 
Mastoiditis.  Had  intranasal  operation  three  months  ago,  and 
has  had  more  or  less  ear  trouble  ever  since.  Skiagraph 
showed  pneumatic  mastoids  on  both  sides.  The  right  was 
cloudy.  Sinus  was  not  shown.  Simple  mastoid  operation 
two  days  later.     Free  pus  in  tip  cells. 

Case  1090.— M.  22.  Dr.  R.  Lewis.  O.  M.  P.  A.  Mastoid- 
itis right.  Skiagraph  showed  both  sides  of  the  large  cell 
pneumatic  type.  The  right  was  very  cloudy.  Sinus  in  about 
the  usual  position.  Simple  mastoid  operation  was  performed 
three  days  later.  A  cellular  bone  was  found,  the  tip  cells  filled 
with  pus. 

Case  1349.— M.  Dr.  E.  B.  Dench.  Left  O.  M.  P.  A.  Deaf 
on  left  side  for  several  years.    Had  a  great  deal  of  pain  three 
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weeks  ago.  Paracentesis  gave  relief.  No  history  of  mastoid 
tenderness.  The  infection  was  mixed,  streptococcus  capsu- 
latus  being  present.  Skiagraphs  showed  right  mastoid  with 
small  cells  about  petrous  base  and  antrum.  A  large  cell  was 
shown  about  the  middle  of  mastoid,  divided  by  anterior  mar- 
gin of  sinus  groove.  Left  mastoid  was  cloudy  throughout — 
dark  where  the  cells  of  lower  mastoid  should  be,  and  septa 
indistinct.  Left  simple  mastoidectomy.  ^lastoid  extremely 
pneumatic,  with  numerous  large  cells  at  tip  full  of  granula- 
tions and  pus. 

Case  1351. — F.  20.  Dr.  Gorham  Bacon.  Left  mastoiditis. 
Skiagraph  showed  mastoid  of  moderate  sized  pneumatic  cells 
which  extend  high  above  canal.  Left  same  type.  The  high- 
er cells  on  this  side  very  cloudy.  The  cloudiness  shades  off 
to  tip.  Simple  mastoidectomy  the  same  day.  Free  pus  with 
granulations  found  throughout  the  mastoid,  especially  at  an- 
trum and  tip. 

Third:  It  is  possible  to  diagnose  perisinus  abscess.  I  have 
been  fortunate  enough  to  diagnose  one,  hint  at  others,  but 
have  missed  several.  More  experienec  and  improved  technic 
should  increase  the  number  discovered.  Epidural  abscess 
should  be  diagnosed,  if  it  is  not  in  line  with  the  sinus,  in  a 
small  proportion  of  the  cases  at  least. 

Case  942. — M.  Dr.  E.  B.  Dench.  Suspected  mastoiditis. 
Skiagraph  showed  left  mastoid  process  involved.  The  plates 
also  showed  the  shadow  of  an  epidural  abscess  distinctly,  but 
this  was  not  read  before  operation.  Two  days  later  simple 
mastoid  operation  was  done.  Thick  and  hard  cortex  was 
found.  Free  pus  Avas  found  in  antrum  and  tip.  Epidural 
abscess  over  cerebellum. 

Case  987. — F.  Dr.  E.  B.  Dench.  Suspected  empyema  left 
mastoid.  Skiagraph  showed  small  pneumatic  type  of  bone  on 
both  sides.  A  small  spot  in  front  and  one  behind  the  left 
sinus  were  thought  to  be  cells.  Operation  next  day  demon- 
strated the  two  small  spots  to  be  perisinus  abscesses. 

Case  1235.— jM.  Dr.  Gorham  Bacon.  Right  O.  M.  P.  A., 
suspected  mastoiditis.  The  plates  in  this  case  were  poor,  but 
they  showed  the  bone  pneumatic  on  both  sides.  There  seems 
to  be  destruction  of  bone  behind  the  right  antrum.     Mastoid 
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operation  was  performed  next  day.  Free  pus  and  granula- 
tions were  found,  also  perisinus  abscess. 

Case  1371.— M.  30.  Dr.  J.  L.  Adams.  Double  O.  M.  P.  A. 
The  plates  showed  the  left  mastoid  generally  diploetic 
throughout,  except  a  few  small  cells  above  the  antrum.  About 
two-thirds  down  from  the  antrum  is  a  large  cell  or  abscess 
cavity,  and  a  small  one  just  above  it.  The  sinus  seemed  fairly 
well  forward,  and  not  very  deep.  The  right  seemed  mixed, 
finely  cellulodiploetic  throughout.  The  sinus  could  not  be 
seen.  Left  simple  mastoidectomy  four  days  later.  A  large 
tip  cell  was  found  containing  about  a  dram  of  pus.  It  was 
in  contact  with  the  sinus. 

Case  1380.— F.  22.  Dr.  F.  Whiting.  Right  O.  AI.  P.  A. 
Mastoiditis.  The  plates  showed  the  mastoids  of  pneumatic 
type,  the  cells  increasing  in  size  downward  and  backward,  the 
largest  behind  and  below.  The  left  showed  sliarp  and  clear. 
The  right  was  cloudy.  Will  probably  show  a  very  large  cell 
at  the  posterior  low-er  margin  of  process  and  one  overlapping 
posterior  margin  of  sinus.  The  sinus  seemed  to  be  in  about 
the  usual  position.  Right  simple  mastoidectomy.  Cortex 
soft.  Large  tip  cell  filled  with  pus.  Perisinus  abscess.  Sinus 
covered  with  granulations.  Small  cells  of  tip,  the  zygoma 
and  antrum  filled  with  granulations. 

Case  1474.— AI.  Dr.  Bryant.  Left  O.  M.  P.  A.  :\Iastoiditis. 
Plates  show^ed  the  right  mastoid  to  be  of  rather  small  cell 
pneumatic  type.  Septa  clear  and  distinct.  The  left  was  sim- 
ilar in  type,  but  the  septa  were  indistinct.  The  sinus  was  well 
forward,  and  the  operator  was  asked  to  look  for  perisinus 
abscess  above  emissary  vein.  Operation  was  performed  the 
same  day.  Tip  cells  were  filled  with  pus.  A  large  cell  be- 
low led  to  epidural  cerebellar  abscess.  The  cells  in  zygoma 
contained  pus.  Small  area  of  dura  in  the  middle  fossa  and 
the  sinus  were  exposed. 

Fourth :  Fractures  of  the  mastoid  process  can  be  shown, 
but  not  invariably.     Stereograms  will  aid  in  these  cases. 

Fifth :  Faults  in  the  canal  wall  and  in  the  tegmcn  tym- 
pani  and  antri  have,  I  believe,  been  frequently  shown.  We 
have  shown  two. 

Sixth :  Furunculosis  of  the*  canal  gives  marked  symptoms 
of  mastoid  involvement  in  manv  instances.     The  diagnosis  in 
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the  vast  majority  of  these  cases  can  be  cleared  up  by  an  X-ray 
examination. 

Case  1343. — M.  41.  Dr.  Yates.  Left  furunculosis,  suspect- 
ed mastoid.  Skiagraph  showed  only  a  few  cells  about  the 
mastoid  antrum  and  along  the  anterior  border  of  the  sinus,  on 
right  side.  It  showed  the  left  finely  diploetic,  a  little  hazy, 
but  if  diseased  only  slightly.  Xo  cavities.  The  furuncle  was 
incised  and  no  further  operation  was  necessary. 

Case  1347. — M.  12.  Dr.  Kenelick.  Left  furunculosis,  O. 
M.  }:'.  A.,  and  suspected  mastoid.  Mastoid  was  diploetic  on 
both  sides.  Xo  evidence  of  mastoiditis  was  shown  by  the 
plates.  Sinus  was  seen  to  be  moderately  well  forward.  The 
furuncle  was  incised  and  no  further  operation  was  required. 

Case  1348. — F.  19.  Dr.  Kenefick.  Furunculosis,  suspected 
right  mastoiditis.  Skiagraph  showed  a  rather  small  cell  pneu- 
matic type  of  bone  on  both  sides.  The  right  antrum  was  a 
little  hazy.  Sinus  fairly  well  forward.  The  furuncle  was 
incised  and  no  further  operation  required. 

Case  1.367. — 'SI.  10.  Dr.  Lewis.  Right  furunculosis.  O. 
SI.  P.  A.,  suspected  mastoiditis.  Skiagraph  showed  both  mas- 
toids of  pneumatic  type,  and  the  right  side  clear.  Furuncle 
incised,  no  further  operation  required. 

The  conclusions  which  can  be  properly  drawn  from  these 
cases  are  quite  plain.  It  is  a  safe  rule  not  to  make  a  diag- 
nosis on  one  point,  and  this  applies  to  X-ray  findings  in  the 
mastoid  as  much  as  to  anything  else.  But  such  an  examina- 
tion of  the  mastoid  process  is  of  great  value,  and  this  state- 
ment cannot  be  successfully  challenged.  It  is  backed  up  by 
the  experience  of  radiologists  and  surgeons  all  over  the  coun- 
tr\-,  many  of  whom,  have  been  working  in  this  line  a  great 
deal  longer  than  I  have.  Ordinary  common  sense  must  be 
used  in  reading  the  plates,  and  the  findings  should  be  sup- 
ported bv  the  Clinical  symptoms.  Where  the  clinical  symp- 
toms alone  are  not  sufficient  for*  a  diagnosis  of  mastoiditis,  a 
positive  plate  will  frequently  supply  conclusive  evidence  for 
immediate  operation,  as  in  case  977  just  cited. 

COXCLUSIOXS, 

If  our  experience  at  the  Xew  York  Ear  and  Ear  Infirmary 
teaches  anything,  it  is  that  every  case  of  acute  suppurative  dis- 
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ease  of  the  middle  ear  should  be  skiagraphed,  as  well  as  many 
of  the  furuncular  cases.  Skiagraphs  would  also  be  useful 
where  the  radical  mastoid  operation  is  to  be  performed.  Any- 
thing which  will  add  to  our  knowledge  of  a  case  will  increase 
the  chances  of  the  patient's  speedy  recovery. 

In  conclusion,  it  is  not  to  be  understood  that  the  blood 
count,  the  form  of  infection,  or  positive  X-ray  findings  alone 
can  be  relied  upon  to  any  considerable  extent  as  determining 
the  necessity  for  a  mastoid  operation.  The  clinical  symptoms 
are  all  important;  without  them  our  modern  aids  are  of  little 
value,  for  intestinal  disturbances  will  occasionally  cause  a 
comparatively  high  leucocytosis  and  a  rather  alarming  per- 
centage of  polynuclear  cells.  We  may  have  a  rather  violent 
streptococcus  infection  in  the  canal,  or  a  pneumococcus  in- 
fection which  looks  vicious  in  the  smear,  but  both  may  re- 
cover after  myringotomy,  though  there  may  have  been  con- 
siderable mastoid  tenderness.  A  streptococcus  mucosae  otitis 
media  may  eventuate  in  the  same  manner.  Not  infrequently 
the  clinical  symptoms  are  not  sufficient  to  warrant  surgical 
interference  in  this  form  of  infection.  When  the  acute  stage 
has  passed  we  may  have  none,  no  pyrexia,  no  pain,  no  tender- 
ness, only  the  otorrhea  remaining,  or  it  may  also  have  ceased. 
The  blood  count  is  frequently  normal.  Wait  for  further  clin- 
ical symptoms  in  these  cases,  and  the  chances  are  greatly  in 
favor  of  their  indicating  meningitis  or  sinus  thrombosis  when 
they  do  arrive,  instead  of  a  simple  acute  mastoiditis.  A  pos- 
itive X-ray  plate  in  such  a  case,  taken  in  connection  with  the 
form  of  infection,  settles  the  diagnosis  and  makes  the  mastoid 
operation  imperative  with  as  little  delay  as  possible. 

In  either  streptococcus  or  pneumococcus  cases  (though  we 
believe  more  liberty  can  be  taken  with  the  latter,  as  a  rule) 
the  danger  signal  may  be  a  sudden  rise  in  the  polynuclear 
count,  with  or  without  an  increased  leucocytosis,  especially 
the  latter.  A  positive  X-ray  plate  will  again  settle  the  diag- 
nosis, though  the  clinical  symptoms  may  not  alone  be  suf- 
ficient to  indicate  the  mastoid  operation. 

Staphylococcus  infections  seem  to  allow  more  latitude  than 
any  of  the  other  forms  of  infection,  but  these  will  give  us 
plenty  of  trouble  if  the  drainage  is  poor.  The  same  applies 
here  as  to  the  streptococcus  form  of  infection. 
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Finally,  a  certain  number  of  cases  will  occur  in  which 
symptoms  of  sinus  thrombosis  may  be  the  first  indication 
that  the  time  for  operative  interference  has  arrived.  A  pos- 
itive blood  culture  in  such  a  case  will,  of  course,  settle  the 
diagnosis,  provided  other  sources  of  infection  of  the  blood 
stream  can  be  eliminated. 

The  differential  blood  count  in  these  cases  is  variable  and 
cannot  be  regarded  as  affording  any  very  positive  assistance 
in  the  diagnosis,  but  a  low  leucocyte  count  and  a  high  poly- 
nuclear  percentage  is  suspicious. 


XX. 


OCULAR  MANIFESTATIONS  IN  NASAL  AND  AURAL 

DISEASES     WHICH      PROBABLY     INDICATE 

INVOLVEMENT  OF  THE  SYMPATHETIC 

NERVOUS  SYSTEM.=^= 

By  W.  H.  Haskin,  M.  D., 

New  York. 

In  recent  years  a  great  deal  has  been  written  about  the 
ocular  symptoms  in  both  aural  and  nasal  diseases,  and  below 
is  given  a  brief  summary  of  the  many  conditions  which  have 
been  described  by  the  various  writers.  It  is  unfortunate  that 
there  has  been  no  definite  system  of  diflferentiating  the  va- 
rious symptoms,  especially  when  considering  the  optic  nerve. 
There  is  an  absolute  difference  between  optic  neuritis  and 
choked  disc,  and  care  should  be  taken  not  to  describe  the  one 
when  the  other  is  really  present.  The  writer  has  roughly 
grouped  the  numerous  symptoms  given,  as  follows : 

1.  Amblyopia,  am.aurosis,  amaurotic  amblyopia,  scotomas, 
and  contracted  fields. 

2.  Discs :  hyperemic,  outlines  pale  and  indistinct,  conges- 
tion, margins  of  the  nerve  indistinct  or  hazy,  with  hyperemia 
of  the  disc. 

3.  Papillje:  white  and  atrophic  without  showing  optic 
neuritis,  prepapillary  edema,  papillitis. 

4.  Retina:  retinitis,  retinochoroiditis,  edema  of,  detach- 
ment of,  edema  with  exudate,  swelling  and  tortuosity  of  the 
retinal  vessels,  vessels  overfull,  general  edematous  condition 
of  the  fundus,  hyperemia  of  the  arteries,  pulsation  of  the 
arteries  and  veins. 

5.  Nerve :  unilateral  and  bilateral  neuritis,  retrobulbar  and 
perineuritis. 


♦Read    before    the     American    Laryngological,    Rhinological    and 
Otological  Society,  Washington,  May  10,  1913. 
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6.  This  includes  punctate  keratitis.  \'itreous  opacities,  ex- 
ophthalmos, increased  intraocular  tension,  edema  of  the  upper 
lids,  dilatation,  of  the  pupil,  oculomotor  paralysis,  abducens 
paralysis,  disturbances  of  lacrimation,  photophobia. 

In  addition  to  these  symptoms,  pain  is  generally  present^ 
although  it  varies  greatly  in  character.  Dr.  Sluder  has  also 
noted  disturbances  of  taste,  and  has  noted  paralyses  of  the 
palate  muscles,  which  are  suppHed  by  the  superior  maxillary 
branch  of  the  fifth  nerve.  Intractable  sneezing,  profuse 
rhinorrhea.  a  tickling  sensation  in  the  palate,  and  areas  of 
anesthesia  have  also  been  described. 

Dr.  \\olff  Freudenthal  has  reported  a  significant  case  of 
angioneurotic  edema  of  the  face  occurring  in  a  patient  upon 
whom  he  had  previously  operated  for  frontal  sinusitis.  Five 
years  before  operation  she  had  suffered  for  a  year  with  a  pro- 
fuse hydrorrhea  nasalis  of  the  left  nostril  only,  which  had 
not  responded  to  treatment,  but  finally  disappeared  of  itself. 
This  was  undoubtedly  a  case  of  true  involvement  of  the 
sympathetic. 

The  relationship  of  the  optic  nerve  to  the  postethmoidal 
cells  and  to  the  sphenoidal  sinuses  has  been  ver>'  thoroughly 
described  by  many,  but  ven,-  few  have  apparently  noticed  the 
intimate  association  existing  between  the  fifth  nerve  and  the 
sphenoids.  Dr.  Sluder  and  Onodi  have  also  noted  the  prox- 
imity of  the  other  orbital  ner\'es  to  the  sphenoid  sinuses,  and 
the  possibility  of  their  involvement  in  disease  of  the  sinuses. 
The  writer  has  never  found  these  relationships,  with  the 
exception  of  the  second  branch  of  the  fifth  nerve,  which  is 
very  frequently  and  extensively  in  contact  with  the  sinus, 
both  the  sensory  portion  and  the  motor  and  the  sympathetic, 
i.  e.,  the  Vidian  portion,  lying  on  a  portion  of  the  sinus  where 
they  would  be  more  likely  to  be  involved,  if  the  sinus  were 
inflamed,  than  the  optic  nerve  itself.  The  writer  wishes  to 
add  the  sympathetic  nerves  to  the  numerous  relations  already 
noted,  and  to  emphasize  the  ver\^  intimate  contact  that  exists 
between  these  nerves  and  the  bony  walls  of  the  sinuses.  As 
the  majority  of  the  symptoms  (ocular)  are  due  to  vasomotor 
disturbances,  and  as  the  sympathetic  nerves  are  the  vasomotor 
nerves,  it  seems  to  the  writer  that  we  have  a  most  reasonable 
explanation  for  most  of  these  manifestations,  in  that  they 
are  caused  by  irritation  of  this  system.     An  examination  of 
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the  specimens  will  show  how  slightly  any  relationship  can 
exist  between  the  third,  the  fourth,  the  first  branch  of  the 
fifth  or  the  sixth  nerves.  They  all  enter  the  cavernous  sinus 
external  to  the  carotid  artery  (which  latter  extends  the  whole 
length  of  the  sinus  and  lies  on  its  inner  wall),  being  covered 
by  its  endothelial  lining  membrane,  except  the  sixth,  which 
lies  on  the  external  wall  of  the  artery.  They  all  enter  the 
orbit  from  this  outer  wall,  passing  through  the  common  ten- 
don of  the  orbital  muscles,  and  the  writer  has  yet  to  see  a 
specimen  showing  any  actual  relationship  of  these  nerves 
and  the  sinuses.  With  the  second  branch  of  the  fifth,  however, 
the  relationship  is  very  intimate,as  said  before,  and  the  third 
branch  is  frequently  in  relation  with  the  sinus,  as  can  be  seen 
on  the  specimens.  Dr.  Sluder  even  claims  to  have  seen  the 
Vidian  nerve  actually  exposed  in  the  sinus.  The  writer  has 
never  been  satisfied  with  the  various  theories  in  explanation 
of  the  many  ocular  symptoms  in  these  cases  in  which  there 
are  no  intracranial  complications,  orbital  abscesses,  or  even 
pressure  within  the  diseased  sinuses  themselves.  He  has  been 
unable  to  find  any  reports  of  microscopic  proof  of  neuritis, 
except  where  meningitis  was  present.  It  is  well  recognized 
that  increased  intracranial  pressure  produces  characteristic 
ocular  disturbances,  and  optic  neuritis,  brain  tumors,  gum- 
mata,  and  subdural  or  brain  abscesses  are  among  the  many 
things  to  be  remembered  and  to  be  determined  in  our  efforts 
to  interpret  the  eye  symptoms.  The  writer  desires  to  speak 
only  of  those  cases  in  which  the  ocular  disturbances  are  re- 
lieved by  treatment  of  the  nasal  sinuses.  In  order  to  fully 
appreciate  the  reasonability  of  the  writer's  views,  a  complete 
description  of  the  anatomy  and  the  physiology  of  these  nerves 
is  given  below,  being  taken  from  Gray's  anatomy  and  from 
Landois'  physiology. 

The  third  nerve  anastomoses  are:  (a)  On  the  cavernous 
sinus  with  the  first  branch  of  the  fifth,  receiving  its  sensory 
fibers  supplying  the  iris;  (b)  with  the  sympathetic  through 
the  carotid  plexus,  and  (c)  indirectly  with  the  sixth,  whereby 
it  receives  its  vasomotor  fibers.  It  contains  (1)  voluntary 
motor  fibers  for  all  the  orbital  muscles  except  the  external 
rectus  and  the  superior  oblique;  (2)  the  fibers  of  the 
sphincter  pupilla?,  which  are  excited  reflexly  from  the  ret- 
ina;    (3)   the  fibers   for  the  tensor  choroidese,  which  is    the 
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muscle  of  accommodation.  The  two  latter  sets  form  the 
short  root  of  the  ciliary  ganglion,  and  reach  the  eyeball 
through  the  ciliary  nerves.  This  ner\-e  controls  the  pupillary 
action  associated  with  accommodation.  Stimulation  of  this 
nerv'e  causes  contraction  of  the  pupil,  while  paralysis  causes 
dilatation  of  the  pupil.  It  should  be  remembered  that  in 
paralysis  of  the  third  nerve  the  pupil  will  not  contract,  either 
for  light  or  for  accommodation,  whereas  stimulation  causes 
contraction. 

The  fourth  nerve  anastomoses  with  the  carotid  plexus  and 
with  the  first  branch  of  the  fifth.  It  suppHes  the  superior 
oblique  muscle. 

In  describing  the  fifth  nerve,  it  should  be  borne  in  mind 
that  the  origins  of  its  sensory  root  anastomose  with  the  motor 
nuclei  of  all  the  nerves  arising  from  the  medulla  oblongata, 
except  that  of  the  sixth,  as  this  fact  explains  the  vast  num- 
ber of  reflex  relations  of  this  nerve.  As  it  crosses  over  the 
superior  border  of  the  petrous  portion  of  the  temporal  bone, 
it  is  in  direct  contact  with  the  superior  petrosal  sinus.  It 
then  becomes  enlarged  as  the  Gasserian  ganglion,  and  lies 
directly  over  the  carotid  canal  of  the  petrous  bone  and  re- 
ceives sympathetic  fibers  from  the  carotid  plexus.  Landois 
says  that  it  also  receives  fibers  from  the  cavernous  plexus. 
The  following  description  of  the  first  and  second  branches  is 
given  in  full  from  Landois,  and  should  be  carefully  studied: 

I.  The  ophthalmic  di\nsion  receives  sympathetic  fibers 
(vasomotor  nerves)  from  the  plexus  cavernosus ;  it  passes 
through  the  superior  orbital  fissure  (sphenoidal)  into  the 
orbit.     Its  branches  are: 

1.  The  small  recurrent  nerve  which  gives  sensory  branches 
to  the  tentorium  cerebelli.  Fibers — the  vasomotor  nerves  for 
the  dura  mater — proceed  along  with  it  from  the  carotid  plexus 
of  the  sympathetic. 

2.  The  lacrimal  nerve  gives  oflF  (a)  sensory  branches  to 
the  conjunctiva,  the  upper  eyelid,  and  the  neighboring  part  of 
the  skin  over  the  temple:  (b)  true  sensory  fibers  to  the  lacri- 
mal gland.  Stimulation  of  this  nerve  is  said  to  cause  a  secre- 
tion of  tears,  while  its  section  prevents  the  reflex  secretion 
excited  through  the  sensory  nerve?  of  the  eye.  After  a  time 
section  of  the  nerve  is  followed  by  a  paralytic  secretion  of 
tears,  although  the  statement  is  contested    by    Reich.     The 
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secretion  of  tears  may  be  excited  reflexly,  by  strong  stimula- 
tion of  the  retina  by  light,  by  stimulation  of  the  first  and  sec- 
ond branches  of  the  trigeminus,  and  through  all  the  sensory 
cranial  nerves. 

3.  The  frontal  (f)  gives  oft  the  supratrochlear,  which  sup- 
plies sensory  fibers  to  the  upper  eyelids,  brow,  glabella,  and 
those  which  excite  the  secretion  of  tears  reflexly ;  and  by  its 
supraorbital  branch  (b),  analogous  branches  to  the  upper 
eyelid,  skin  of  the  forehead,  and  the  adjoining  skin  over  the 
temple  as  far  as  the  vertex. 

4.  The  nasociliary  nerve  (nc),  by  its  infratrochlear  branch 
supplies  fibers,  similar  to  those  of  3,  to  the  cpnjunctiva, 
caruncula  and  sacculus  lacrimalis,  the  upper  eyelid,  brow,  and 
root  of  the  nose.  Its  ethnaoidal  branch  supplies  the  tip  and 
al?e  of  the  nose,  outside  and  inside,  with  sensory  branches,  as 
well  as  the  upper  part  of  the  septum  and  the  turbinated  bones 
with  sensory  fibers,  which  can  act  as  afferent  nerves  in  the 
reflex  secretion  of  tears ;  while  it  is  probable  that  vasomotor 
fibers  are  supplied  to  these  parts  through  the  same  channel. 
(These  fibers  may  be  derived  from  the  anastomosis  with  the 
sympathetic.)  The  nasociliary  nerve  gives  off  the  long  root 
(1)  of  the  ciliary  (c),  and  1  to  3  long  ciliary  nerves. 

The  ciliary  ganglion  which,  according  to  Schwalbe,  per- 
haps belongs  rather  to  the  third  than  the  fifth  nerve,  has 
three  roots — (a)  the  short  or  oculomotorius ;  (b)  the  long 
(L),  from  the  nasociliary;  and  (c)  the  sympathetic  (s)  some- 
times united  with  b,  from  the  carotid  plexus.  The  short 
ciliary  nerves  (t),  six  to  ten  in  number,  proceed  from  the 
ganglion,  along  the  long  ciliary  nerves,  to  near  the"  entrance 
of  the  optic  nerve,  where  they  perforate  the  sclerotic  coat 
and  run  forwards  between  it  and  the  choroid.  Tiedemann 
says  that  it  also  communicates  with  Meckle's. 

Ciliary    Nerves. — Physiologically    these   nerves    contain : 

1.  The  motor  fibers  of  the  sphincter  pupillse  and  the  tensor 
choroide?e  from  the  root  of  the  oculomotorius. 

2.  Sensory  fibers  of  the  cornea,  which  are  distributed  as 
excessively '  fine  fibrils  between  the  epithelium  of  the  con- 
junctiva bulbi ;  they  perforate  the  sclera.  These  fibers  cause 
a  reflex  secretion  of  tears  (N.  lacrimalis)  and  closure  of  the 
eyelids  (N.  facialis).  Sensory  fibers  are  supplied  to  the  iris 
(pain  in  iritis  and  operations  on  the  iris),  the  choroid  (pain- 
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ful  tension  when    the  ciliary   muscle    is    strained),  and  the 
sclerotic. 

3.  Vasomotor  nen'es  for  the  blood  vessels  of  the  iris,  cho- 
roid, and  retina.  They  arise  in  part  from  the  sympathetic 
root,  and  the  anastomosis  of  the  sympathetic  with  tlie  oph- 
thalmic division  of  the  trigeminus.  The  iris  and  retina  re- 
ceive most  of  their  vasomotor  nerves  from  the  trigeminus 
itself,  and  a  few  from  the  sympathetic  direct. 

4.  Motor  fibers  for  the  dilator  pupillae,  which  for  the  most 
part  are  derived  from  the  sympathetic,  through  the  sympa- 
thetic root  of  the  ganglion  and  the  anastomosis  of  the  sympa- 
thetic with  the  trigeminus.  Some  observers  deny  altogether 
the  existence  of  a  dilator  pupillae  muscle.  The  ophthalmic 
division  contains  independent  fibers  for  the  dilatation  of  the 
pupil,  which  arise  in  the  medulla  oblongata  and  proceed 
directly  into  the  ophthalmic  or  arise  from  the  Gasserian 
ganglion. 

After  section  of  the  trigeminus  the  pupil  becomes  con- 
tracted after  a  short  period  of  dilatation  (rabbit,  frog),  but 
this  effect  is  not  permanent.  After  excision  of  the  superior 
cervical  ganglion  of  the  sympathetic,  the  powder  of  dilatation 
of  the  pupil  is  not  completely  abolished.  The  narrowing  of 
the  pupil  which  follows  section  of  the  trigeminus  in  the  rab- 
bit, and  which  rarely  lasts  more  than  half  an  hour,  may  be 
regarded  as  due  to  a  reflex  stimulation  of  the  oculomotorius 
fibers  of  the  sphincter,  in  consequence  of  the  paintul  stimu- 
lation caused  by  section  of  the  trigeminus. 

Stimulation  of  the  Cervical  Sympathetic. — Either  in  the 
neck  or  in  its  course  to  the  eye,  when  the  peripheral  end  of 
the  cervical  sympathetic  is  stimulated,  besides  causing  con- 
striction of  the  blood  vessels  oh  that  side  of  the  head,  there 
is  dilatation  of  the  pupil,  as  well  as  contraction  of  the  smooth 
muscular  fibers  (Miiller's  muscle)  in  the  orbit  and  eyelids. 
The  membrane  of  the  inferior  orbital  fissure  (spheno- 
maxillary fissure)  in  man  has  a  layer  of  smooth  muscle,  one 
millimeter  thick,  and  arranged  for  the  most  part  longitudi- 
nally. Both  eyelids  contain  smooth  muscular  fibers  which 
serve  to  close  them;  in  the  upper  lid  they  lie  close  under  the 
conjunctiva.  Tenon's  capsule  also  contains  smooth  muscular 
fibers.  The  sympathetic  nerve  supplies  all  these  muscles  (the 
orbital   muscle   is   partly    supplied   from    the    sphenopalatine 


390  W.    H.   HASKIN, 

ganglion).  Hence  stimulation  of  the  sympathetic  causes  dila- 
tation of  the  pupil  and  of  the  palpebral  fissure,  with  protusion 
of  the  eyeball.  This  result  may  be  caused  reflexly  by  strong 
stimulation  of  sensory  nerves.  Strong  stimulation  of  the 
nerves  of  the  sexual  organs  is  followed  by  similar  phenomena 
in  the  eye.  The  dilatation  of  the  pupil  which  occurs  in  chil- 
dren affected  with  intestinal  worms  is  perhaps  an  analogous 
phenomenon.  The  pupil  is  dilated  when  the  spinal  cord  is 
stimulated   (at  the  origin  of  the  sympathetic),  as  in  tetanus. 

Section  of  the  cervical  sympathetic,  besides  other  effects, 
notably  those  on  the  blood  vessels  on  that  side  of  the  head 
and  face,  causes  narrowing  of  the  fissure  between  the  eyelids 
and  the  eyeball  sinks  in  its  socket. 

5.  It  is  probable  that  trophic  fibers  occur  in  the  trigem- 
inus and  pass  through  the  ciliary  nerves  to  reach  the  eye.  If 
the  trigeminus  be  divided  within  the  cranium,  after  six  to 
eight  days,  inflammation,  necrosis  of  the  cornea,  and  ulti- 
mately complete  destruction  of  the  eyeball  take  place,  con- 
stituting panophthalmia. 

Section  of  the  trigeminus  paralyzes  the  vasomotor  nerves 
in  the  interior  of  the  eyeball,  which  must  undoubtedly  cause 
a  disturbance  in  the  intraocular  circulation.  According  to 
Jesner  and  Grimhagen,  the  trigeminus  also  contains  vaso- 
dilator fibers,  whose  stimulation  is  followed  by  increased  flow 
of  blood  to  the  eye,  with  consecutive  excretion  of  t"he  fibrin 
factors  and  increase  in  the  amount  of  albumin  of  the  aqueous 
humor.  After  section  of  the  nerve  the  intraocular  tension  is 
diminished,  while  stimulation  of  the  nerve  is  followed  by 
increase  of  the  intraocular  pressure.  This  diminution  of  the 
normal  tension  necessarily  must  alter  the  normal  relation 
of  the  filling  of  the  blood  and  lymph  vessels,  and  also  the 
movement  of  the  fluids  upon  which  the  normal  nutrition  is 
largely  dependent. 

There  are  three  conditions  on  which  the  above  changes 
mav  depend :  ( 1 )  Mere  loss  of  sensibility,  which  alone  is 
not  sufficient  to  explain  the  phenomena  ;  (2)  vasomotor  dis- 
turbance, which  is  excluded  by  the  above  facts,  and  also  by 
the  other  consideration  that  if  the  fifth  nerve  be  divided  and 
the  superior  cervical  ganglion  excised  simultaneously,  oph- 
thalmia does  not  occur,  and,  in  fact,  excision  of  this  sympa- 
thetic ganglion  may  modify  the  results  of  section  of  the  fifth. 
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Thus  we  are  forced  to  (3)  the  theory  of  trophic  fibers,  whose 
center  is  the  Gasserian  ganglion. 

Pathologic. — In  cases  of  anesthesia  of  the  trigeminus  in 
man,  and,  more  rarely,  in  severe  irritation  of  this  nerve, 
inflammation  of  the  conjunctiva,  ulceration  and  perforation 
of  the  cornea,  and  finally  panophthalmia,  have  been  observed. 
This  condition  has  been  called  ophthalmia  neuroparalytica. 

There  are  other  affections  of  the  eye  depending  upon  dis- 
ease of  the  vasomotor  ner\'es,  which  are  quite  different  from 
the  foregoing,  as  they  never  lead  to  degenerative  changes: 
such  as  ophthalmia  intermittens  (due  to  malaria)  ;  a  unilat- 
eral, intermittent,  excessive  filling  of  the  blood  vessels  of  the 
eye,  accompanied  by  the  secretion  of  tears ;  photophobia,  often 
accompanied  by  iritis,  and  effusion  of  pus  into  the  chambers 
of  the  eye.  This  condition  is  regarded  by  Eulenburg  as  a 
vasoneurotic  affection  of  the  ocular  blood  vessels.  Patho- 
logic observations,  as  well  as  experiments  upon  animals,  have 
shown  that  there  is  an  intimate  physiologic  connection  be- 
tween the  vascular  areas  of  both  eyes,  so  that  affections  of 
the  vascular  area  of  one  eye  are  apt  to  induce  similar  dis- 
turbances of  the  opposite  eye.  This  serves  to  explain  the 
fact  that  inflammatory  processes  in  the  interior  of  one  eyeball 
are  apt  to  produce  a  similar  condition  in  the  other  eye.  This 
is  the .  socalled  "sympathetic  ophthalmia."  It  is  probably 
effected  through  Ribes's  ganglion.  Thus,  stimulation  of  the 
ciliary  nerves  or  the  fifth  on  one  side  causes  dilatation  of  the 
blood  vessels,  not  only  on  its  own  side,  but  also  on  the  other 
side  as  well.  The  pathologic  condition  of  glaucoma  simplex, 
M'here  the  intraocular  tension  is  greatly  increased,  is  ascribed 
by  Bonders  to  irritation  of  the  trigeminus,  (Increased  intra- 
ocular tension  may  be  produced  by  irritation  of  the  secretory 
fibers  contained  in  the  fifth  nerve,  by  stimulating  the  nucleus 
of  the  trigeminus  in  the  medulla  oblongata,  and  also  reflexly 
by  irritation  of  the  peripheral  branches  of  the  fifth,  as  by 
nicotin  placed  in  the  eye.  It  is  possible,  however,  that  some 
forms  of  glaucoma  are  produced  by  diminished  removal  of 
the  aqueous  humor  from  the  eye.)  Unilateral  secretion  of 
tears,  due  to  irritation  of  the  ophthalmic  division  of  the  fifth, 
has  been  repeatedly  observed,  but  unilateral  cessation  of  tears, 
due  to  paralytic  conditions,  very  rarely. 
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11. — Superior  Maxillary  Division. — It  gives  off 

1.  The  delicate  recurrent  nerve,  a  sensory  branch  to  the 
dura  mater,  which  accompanies  the  vasomotor  nerves,  derived 
from  the  superior  cervical  ganglion  of  the  sympathetic,  and 
is  distributed  to  the  area  of  the  middle  meningeal  artery. 

2.  The  subcutaneous  malar  or  orbital  (o)  supplies  by  its 
temporal  and  orbital  branches  sensibility  to  the  lateral  angle 
of  the  eye  and  the  adjoining  area  of  skin  of  the  temple  and 
cheek.  Certain  fibers  are  said  to  be  the  true  secretory  nerves 
for  tears. 

3.  The  dental,  anterior,  posterior,  and  median,  and  with 
them  the  anterior  fibers  from  the  infraorbital  nerve,  supply 
sensory  fibers  to  the  teeth  in  the  upper  jaw,  the  gum,  perios- 
teum, and  the  cavities  of  the  jaw.  The  vasomotor  nerves  of 
all  these  par^s  are  supplied  from  the  upper  cervical  ganglion 
of  the  sympathetic. 

The  sphenopalatine  ganglion  (Meckel's  —  n)  forms  con- 
nections with  the  second  division.  To  it  pass  two  short  sen- 
sory root  fibers  from  the  second  division  itself,  which  are 
called  sphenopalatine.  Motor  fibers  enter  the  ganglion  from 
behind,  through  the  large  superficial  petrosal  branch  of  the 
facial  (j)  ;  and  gray  vasomotor  fibers  (v)  from  the  sympa- 
thetic plexus  on  the  carotid  (the  deep  large  petrosal  nerve). 
The  motor  and  vasomotor  fibers  from  the  Vidian  nerve,  which 
reach  the  ganglion  through  the  canal  of  the  same  name. 

Branches  of  Meckel's  Ganglion. —  (1)  The  sensory  fibers 
(N)  which  supply  the  roof,  lateral  walls  and  septum  of  the 
nose  (posterior  and  superior  nasal)  ;  the  terminal  fibers  of 
the  nasopalatine  pass  through  the  canalis  incisivus  to  the  hard 
palate,  behind  the  incisor  teeth.  The  sensory  inferior  and 
posterior  nasals  for  the  lower  and  middle  turbinate  bones, 
and  both  lower  nasal  ducts,  are  derived  from  the  anterior 
palatine  branch  of  the  ganglion,  which  descends  in  the  palato- 
maxillary canal.  (See  illustrations  I  and  III.)  Lastly,  the 
sensory  branches  of  the  hard  (p)  and  soft  palate  (pi)  and 
the  tonsils  arise  from  the  posterior  palatine  nerve.  All  the 
sensory  fibers  of  the  nose  (see  also  the  ethmoidal  nerve), 
when  stimulated,  cause  the  reflex  act  of  sneezing.  Prepara- 
tory to  the  act  of  sneezing  there  is  always  a  peculiar  feeling 
of  tickling  in  the  nose,  which  is  perhaps  due  to  dilatation  of 
the  nasal  blood  vessels.     This  dilatation  is  rapidly  caused  by 
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cold,  more  especially  when  it  is  applied  directly  to  the  skin. 
The  dilatation  of  the  vessels  is  followed  by  an  increased  secre- 
tion of  watery  fluid  from  the  nasal  mucous  membrane.  Stim- 
ulation of  the  nasal  nerves  also  causes  a  reflex  secretion  of 
tears,  and  it  may  also  cause  a  standstill  of  the  respiratory 
movements  of  the  expiratory  phase. 

(2)  The  motor  branches  descend  in  the  posterior  palatine 
nerve  through  the  small  palatine  canal,  and  give  off  (h) 
motor  branches  to  the  elevator  of  the  soft  palate  and  azygos 
uvulae.  The  sensory  fibers  of  these  muscles  are  supplied  by 
the  trigeminus.  According  to  Politzer,  spasmodic  contraction 
of  these  muscles  occasionally  causes  crackling  noises  in  the 
ears. 

(3)  The  vasomotor  nerves  of  this  entire  area  arise  from 
the  sjTTipathetic  root,  i.  e.,  from  the  upper  cervical  ganglion. 
The  root  of  the  trigeminus  supplies  the  secretory  nerves  of 
the  mucous  glands  of  the  nasal  mucous  membrane.  Stimula- 
tion excites  the  secretion,  while  section  of  the  trigeminus 
decreases  it  with  simultaneous  atrophic  degeneration  of  the 
mucous  membrane.  Thus,  trophic  functions  for  the  mucosa 
have  been  ascribed  to  the  trigeminus. 

The  third  branch  is  rarely  involved  in  the  conditions  we 
are  studying,  supplying  as  it  does  the  lower  part  of  the  face 
and  neck.  It  is  closely  associated,  however,  with  the  other 
branches  through  its  ganglion  and  through  the  tympanic 
plexus,  which  accounts  for  the  pains  which  are  often  reflected 
to  the  ear  when  the  fifth  nerve  is  really  the  site  of  the  lesion 
itself.  Below  is  given  the  anatomy  of  the  cephalic  portion 
of  the  sympathetic,  being  taken  from  Gray's  anatomy: 

THE  SYMPATHETIC  NERVE. 

The  sympathetic  nerve  is  socalled  from  the  opinion  enter- 
tained that  through  it  is  produced  a  sympathy  between  the 
affections  of  distant  organs.  It  consists  of  a  series  of  gan- 
glia, connected  together  by  intervening  cords,  extending  on 
each  side  of  the  vertebral  column  from  the  base  of  the  skull 
to  the  coccyx.  It  may,  moreover,  be  traced  up  into  the  head, 
where  the  ganglia  (w-hich  are  all  in  connection  with  the  fifth 
cranial  nerve)  occupy  spaces  between  the  cranial  and  facial 
bones. 

The  sympathetic  nerve,  for  convenience  of  description,  may 
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be  divided  into  several  parts,  according  to  the  position  occu- 
pied by  each.    Of  these  we  will  briefly  describe : 

1.  Cephalic  portion   4  pairs  of  ganglia 

2.  Cervical  portion  3  pairs  of  ganglia 

Each  ganglion  may  be  regarded  as  a  distinct  center,  from 
or  to  which  branches  pass  in  various  directions.  These 
branches  may  be  thus  arranged:  1.  Branches  of  communica- 
tion between  the  ganglia.  2.  Branches  of  communication 
with  the  cerebral  or  spinal  nerves.  3.  Primary  branches  pass- 
ing to  be  distributed  to  the  arteries  in  the  vicinity  of  the 
ganglia,  and  to  the  viscera,  or  proceeding  to  other  ganglia 
placed  in  the  thorax,  abdomen  or  pelvis. 

Of  these  the  primary  branches  of  distribution  also  consist 
of  two  kinds  of  nerve  fibers,  the  sympathetic  and  the  spinal. 
They  have  a  remarkable  tendency  to  form  intricate  plexuses, 
which  encircle  the  blood  vessels,  and  are  conducted  by  them 
to  the  viscera. 

The  cephalic  portion  of  the  sympathetic  consists  of  four 
pairs  of  ganglia:  1.  The  ophthalmic  ganglion.  2.  The 
sphenopalatine,  or  Meckel's  ganglion.  3.  The  otic,  or  Arnold's 
ganglion.  4.  The  submaxillary  ganglion.  These  have  been 
already  described  in  connection  with  the  three  divisions  of 
the  fifth  nerve.  There  is' also  the  single  ganglion  uniting  the 
two  sides,  i.  e.,  Ribes'  ganglion. 

CERVICAL   PORTION  OF  Tut  SYMPATHETIC. 

The  cervical  portion  of  the  sympathetic  consists  of  three 
ganglia  on  each  side,  which  are  distinguished,  according  to 
their  position,  as  the  superior,  middle,  and  inferior  cervical. 
(See  illustration  No.  I.) 

The  superior  cervical  ganglion,  the  largest  of  the  three,  and 
the  one  which  is  of  interest  to  us,  is  placed  opposite  the  sec- 
ond and  third  cervical  vertebrae,  and  sometimes  as  low  as  the 
fourth  or  fifth.  It  is  of  a  reddish  gray  color,  and  usually 
fusiform  in  shape;  sometimes  broad  and  occasionally  con- 
stricted at  intervals,  so  as  to  give  rise  to  the  opinion  that 
it  consists  of  the  coalescence  of  several  smaller  ganglia.  It 
is  in  relation,  in  front,  with  the  sheath  of  the  internal  carotid 
artery  and  internal  jugular  vein;  behind,  it  lies  on  the  rectus 
capitus  anticus  major  muscle. 
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Its  branches  may  be  divided  into  superior,  inferior,  exter- 
nal, internal  and  anterior. 

The  superior  branch  appears  to  be  a  direct  continuation  of 
the  ganglion.  It  is  soft  in  texture  and  of  a  reddish  color.  It 
ascends  by  the  side  of  the  internal  carotid  artery,  and  entering 
the  carotid  canal  in  the  temporal  bone,  divides  into  two 
branches,  which  lie,  one  on  the  outer,  and  the  other  on  the 
inner  side  of  that  vessel. 

The  outer  branch,  the  larger  of  the  two,  distributes  fila- 
ments to  the  internal  carotid  artery,  and  forms  the  carotid 
plexus. 

The  inner  branch  also  distributes  filaments  to  the  internal 
carotid,  and,  continuing  onwards,  forms  the  cavernous  plexus. 

CAROTID  PLEXUS. 

The  carotid  plexus  is  situated  on  the  outer  side  of  the 
internal  carotid.  Filaments  from  this  plexus  occasionally 
form  a  small  gangliform  swelling  on  the  under  surface  of 
the  artery,  which  is  called  the  carotid  ganglion.  The  carotid 
plexus  communicates  with  the  Gasserian  ganglion,  with  the 
sixth  nerve,  and  sphenopalatine  ganglion,  and  distributes 
filaments  to  the  wall  of  the  carotid  artery,  and  to  the  dura 
mater  (Valentin),  while  in  the  carotid  canal  it  communicates 
with  Jacobson's  nerve,  the  tympanic  branch  of  the  glosso- 
pharyngeal. 

The  communicating  branches  with  the  sixth  nerve  consist 
of  one  or  two  filaments  which  join  that  nerve  as  it  lies  upon 
the  outer  side  of  the  internal  carotid.  Other  filaments  are 
also  connected  with  the  Gasserian  ganglion.  The  communi- 
cation with  the  sphenopalatine  ganglion  is  effected  by  the 
carotid  portion  of  the  Vidian  nerve,  which  passes  forward, 
through  the  cartilaginous  substance  filling  the  foramen 
lacerum  medium,  along  the  pterygoid  or  \'idian  canal,  to  the 
sphenopalataine  ganglion.  In  this  canal  it  joins  the  petrosal 
.  branch  of  the  facial,  thus  forming  the  Vidian, 

CAVERXOUS  PLEXUS. 

The  cavernous  plexus  is  situated  below^  and  internal  to  that 
part  of  the  internal  carotid  which  is  placed  by  the  side  of 
the  sella  turcica  in  the  cavernous  sinus,  and  is  formed  chiefly 


396  W.    H.   HASKIN. 

by  the  internal  division  of  the  ascending-  branch  from  the 
superior  cervical  ganglion.  It  communicates  with  the  third, 
fourth,  fifth  and  sixth  nerves,  and  with  the  ophthalmic  gan- 
glion, and  distributes  filaments  to  the  wall  of  the  internal  car- 
otid. The  branch  of  communication  with  third  nerve  joins 
it  at  its  point  of  division ;  th^  branch  to  the  fourth  nerve 
joins  it  as  it  lies  on  the  outer  wall  of  the  cavernous  sinus; 
other,  filaments  are  connected  with  the  under  surface  of  the 
trunk  of  the  ophthalmic  nerve ;  and  a  second  filament  of  com- 
munication joins  the  sixth  nerve. 

The  filament  of  connection  w-ith  the  ophthalmic  ganglion 
arises  from  the  anterior  part  of  the  cavernous  plexus ;  it 
accompanies  the  nasal  nerve,  or  continues  forwards  as  a 
separate  branch. 

The  terminal  filaments  from  the  carotid  and  cavernous 
plexuses  are  prolonged  along  the  internal  carotid,  forming 
plexuses  which  entwine  round  the  cerebral  and  ophthalmic 
arteries ;  along  the  former  vessel  they  may  be  traced  on  to 
the  pia  mater ;  along  the  latter,  into  the  orbit,  w'here  they 
accompany  each  of  the  subdivisions  of  the  vessel,  a  separate 
plexus  passing  from  the  arteria  centralis  retinae  into  the 
interior  of  the  eyeball.  The  filaments  prolonged  onto  the 
anterior  communicating  artery  form  a  small  ganglion,  the 
ganglion  of  Ribes,  which  serves,  as  mentioned  above,  to  con- 
nect the  sympathetic  nerves  of  the  right  and  left  sides. 

If  we  now  take  up  the  physiology  of  the  sympathetic,  it  at 
once  becomes  interesting  in  connection  with  our  subject.  The 
functions  attributed  to  the  cervical  portion  are  as  follows : 

1.  Pupil  dilating  fibers.  Section  of  the  cervical  sympa- 
thetic causes  contraction,  w^hile  irritation  causes  dilatation  of 
the  pupil. 

2.  Motor  fibers  for  iVIuller's  smooth  muscle  of  the  orbit. 

3.  Vasomotor  fibers  for  the  outer  ear  and  side  of  the  face, 
the  tympanum,  conjunctiva,  iris,  choroid  and  the  retina  in 
part. 

4.  Trophic  fibers,  sweat  fibers  for  the  face,  and  secretory 
fibers  for  the  various  glands,  such  as  the  lacrimal,  the  several 
salivary  and  the  mucous  glands. 

With  this  sketch  before  us,  the  writer  desires  to  read  some 
extracts  from  a  reprint  recently  sent  to  him  by  Dr.  Gruening, 
after  having  discussed  the  question  with  him.     In  it -he  says 
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that  "at  times  the  statement  is  made  that  an  optic  neuritis 
has  developed  into  a  choked  disc,  thus  implying  that  choked 
disc  is  a  more  advanced  stage  of  optic  neuritis."     This,  he 
says,  is  an  erroneous  view.     He  describes  choked  disc  as  hav- 
ing an  initial,  an  intermediate  and  an  advanced  stage,  every 
one  of  which  is  the  ophthalmoscopically  visible  expression  of 
increased  intracranial  pressure.     He  then  tells  us  why  it  is 
that  when  an  optic    neuritis  is    present  there    is  never  any 
choked  disc,  because  the  intervaginal   spaces  are   sealed  by 
exudative  material  so  that  the  serum  does  not  enter  the  lymph 
spaces  of  the  optic  nerve  and  the  peril}'mphatic  sheaths  of  the 
optic  and  retinal  vessels.     He  then  asks  this  pertinent  ques- 
tion :  "How  can  the  choking  of  the  disc,  which  is  so  far  from 
the  area  of  the  disease,  in  purulent  middle  ear  disease,  be 
explained?"     He   acknowledges   in   answer   to    this   question 
that  there  is  no  succinct  and  lucid  explanation  of  this  inter- 
relation.   He  then  asks:  "But  what  causes  the  excess  of  the 
cerebrospinal  fluid?"  and  in  answer  says  that  the  theory  of 
chemotaxis.  as  defined  by  Theodor  Leber,  may  furnish  the 
clue.     That  theory-  is  a  most  difficult  one  to  understand,  and, 
to  the  writer,  cannot  explain  why  one  orbit  is  so  often  affected 
and  not  both.     Dr.  Gruening  also  writes  that  another  point 
of  interest  is  that  the  degree  of   swelling  may  vary  in  the 
two  discs.     As  we  assume  that  the  hydrostatic  pressure  is 
equal  at  all  points  within  the  brain  cavity,  there   must  be 
structural  conditions  causing  these  variations.     In  conclusion 
he  says  "that  further  confirmation  that  we  have  not  to  deal 
with  inflammatory  action  and  destruction  of  the  nerve  tissue 
in  choked  discs  in  otitis  cases  is  supplied  by  the  fact  that  on 
removal  of  the  purulent  area  the  optic  nerve  returns  to  the 
normal.''     When  such  an  authority  as  Dr.   Gruening  offers 
such  a  paper  before  the  International  Otological  Congress, 
it  seems  to  be  pretty  conclusive  evidence  that    as    yet  but 
little  is  known  of  the  true  conditions  which  are  manifested 
in  the  eyes,  and  affords  the  writer  some  excuse  for  the  length 
of  the  present  paper.     He  asks  that  you  bear  well  in  mind, 
first,  that  the  sympathetic  nerv'e  is  the  vasomotor  nerve  of 
the  eye,  that  is,  it  controls  the  blood  supply.     Second,  that 
these  nerves,   after  leaving    the   superior    cervical    ganglion, 
form  the  carotid  plexus,  and  then  on  entering  the  cavernous 
sinus  form  the  cavernous  plexus  and  lie  on  its  inner  wall  in 
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contact  with  the  sphenoids.  Third,  that  the  branches,  after 
leaving  these  plexuses,  often  run  through  small  bony  canals 
in  the  walls  of  cavities  or  sinuses  that  become  inflamed,  such 
as  the  Vidian,  the  greater  ahd  lesser  petrosal  nerves  and  the 
branches  entering  the  tympanum.  Remembering  the  above 
relations,  and  considering  that  almost  all  of  the  ocular  dis- 
turbances are  true  disturbances  of  the  vasomotor  system,  it 
seems  to  the  writer  that  the  rational  explanation  of  these 
symptoms  lies  in  correctly  attributing  them  to  the  sympathetic 
nerve.  The  delicate ,  fibers  of  this  system  are  much  more 
exposed  to  irritation  from  inflammations  in  the  accessory 
sinuses  and  even  in  the  e^  than  any  of  the  other  nerves,  and 
reference  to  the  physiology  will  show  that  any  or  all  of  these 
ocular  symptoms  have  actually  been  produced  by  experiments 
on  these  nerves.  Dr.  ■].  D.  Richards  describes  two  cases  of 
pupil  dilatation  following  extensive  exenteration  of  the  pe- 
trous bone  with  exposure  of  the  carotid  artery  in  its  canal, 
and  attributed  the  dilatation  to  irritation  of  the  plexus.  In 
both  cases,  although  the  dilatation  was  very  marked,  still 
there  was  reaction  to  light  and  to  accommodation,  showing 
that  the  disturbance  came  through  the  fifth  nerve.  Although 
all  writers  maintain  that  choked  disc  is  always  caused  by 
increased  intracranial  pressure,  in  most  of  our  cases  there 
are  absolutely  no  other  symptoms  of  this  condition  present, 
and  it  is  certainly  remarkable  that  in  most  cases  the  eye  con- 
ditions clear  up  as  soon  as  the  local  nasal  or  aural  disease 
is  cured  or  the  irritation  removed.  Again,  it  is  a  very  sig- 
nificant fact  that  in  many  cases  where  operation  has  cured 
the  nasal  disease  and  the  eye  symptoms  have  been  relieved, 
an  acute  exacerbation  will  often  be  accompanied  by  a  re- 
turn of  the  eye  symptoms,  which  will  again  disappear  with 
the  cure  of  the  attack.  True  paralyses  of  the  orbital  mus- 
cles are  not  common  and  are  more  difficult  to  explain.  How- 
ever, the  intimate  relation  of  the  sixth  nerve,  as  it  pierces  the 
dura,  with  the  two  petrosal  sinuses  and  then  with  the  interior 
of  the  cavernous  sinus  itself,  accounts  for  its  implication 
whenever  these  sinuses  are  thrombosed. 

Dr.  Sluder  has  written  often  concerning  the  sphenopalatine 
ganglion  and  his  method  of  treating  it.  He  has  undoubtedly 
been  very  successful,  but  an  e'xamination  of  the  specimens 
presented  will  show  how  difficult  it  is  to  reach  this  region, 
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and  only  an  unusually  skillful  man  with  an  absolute  appre- 
ciation of  the  anotomy  had  better  attempt  these  injections: 
It  has  required  much  time  and  great  care  for  the  writer  to 
open  the  specimens  in  order  to  kctually  show  the  ganglion 
in  its  place  where  it  is  enmeshed  in  many  blood  vessels. 

Let  us  look  at  the  disease  called  glaucoma.  This  disease 
consists  of  a  great  increase  in  the  intraocular  tension  (due 
to  vasomotor  disturbances),  and  frequently  destroys  the  eye 
if  not  promptly  relieved.  Dr.  Sluder  reports  ten  cases  of 
glaucoma  in  which  he  has  relieved  the  4)ain  by  cocainization 
of  the  sphenopalatine  foramen..  Lapersonne  and  Fisch  have 
reported  cases  of  increased  intraocular  pressure  caused  b 
accessory  sinus  disease.  Now  turn  back  to  the  section  on 
physiology  and,  under  the  ophthalmic  branch  of  the  fifth 
nerve,  you  will  find  that  Bonders  has  ascribed  the  greatly 
increased  intraocular  tension  to  irritation  of  the  trigeminus. 
Read  also  in  the  same  paragraph  what  Eulenberg  says  about 
ophthalmia  intermittens,  which  he  describes  as  an  angioneu- 
rotic affection  of  the  ocular  blood  vessels.  This  paragraph, 
in  conclusion,  says  that  "there  are  other  diseases  of  the  eye* 
depending  upon  disease  of  the  vasomotor  nerves  which  are 
peculiar  in  that  they  do  not  lead  to  degenerative  changes.'; 
Amaurosis,  i.  e.,  weakness  of  vision,  and  amblyopia  fre- 
quently result  from  optic  neuritis,  but  Landois  says  that  both 
may  be  the  signs  of  disturbances  in  other  organs ;  that  they 
may  be  sympathetic  signs  due  to  changes  in  the  movement 
of  the  blood  stream,  depending  upon  stimulation  of  the  vaso- 
motor nerves.  In  fact,  a  careful  study  of  the  physiologic 
experiments  upon  the  orbital  nerves,  and  especially  the  sym- 
pathetic branches,  will  disclose  the  fact  that  all  of  the  ocular 
manifestations  that  we  see  and  have  been  so  frequently  de- 
scribed have  been  caused  by  section  of  or  by  irritation  of 
the  sympathetic  nerve  supply.  There  is  one  more  point  the 
writer  in  closing  wishes  to  suggest,  and  that  is  the  probable 
influence  of  the  trophic  nerve  fibers.  These  are  also  sympa- 
thetic fibers  conveying  impulses  from  the  centers  to  the 
periphery.  Their  end  organs  lie  in  the  tissues  themselves, 
although  little  is  known  about  them.  They  are  called  trophic 
because  they  are  supposed  to  govern  or  control  the  normal 
metabolism  of  the  tissues.  There  are  many  diseases  attrib- 
uted to  disease  of  these  fibers  or  the  centers  from  which  thev 
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spring,  such  as  the  various  forms  of  herpes,  the  condition 
known  as  "glossy  skin,"  progressive  muscular  atrophy,  myxo- 
derma -(seen  in  the  nose  as  polypi),  leucoderma,  Addison's 
disease,  anesthetic  leprosy,  and  acute  decubitus  or  bed  sores. 
All  nerves  are  supplied  with  trophic  fibers,  and  it  naturally 
follows  that  if  these  nerves  become  diseased  and  are  de- 
stroyed, the  nerve  supplied  by  them  will  also  atrophy  and 
lose  its  function.  To  the  writer  this  supplies  a  reasonable 
theory  to  explain  why  in  cases  of  long  standing  disease  of  the 
sinuses,  the  disturbances  of  vision  do  not  recover  after  the 
sinus  disease  has  been  cured,  although  in  recent  cases  vision 
almost  invariablv  does  return.  Irritation  of  any  tissue  for 
a  short  period  of  time  w-ill  not  produce  any  actual  tissue 
change,  but  long  continued  irritation  will  gradually  produce 
actual  destruction,  and  that  is  what  probably  does  take  place 
in  these  eye  cases.  At  first  the  sympathetic  nerves  are  merely 
irritated  by  the  inflammatory  sinus  and  produce  the  symp- 
toms of  increased  vasomotor  action,  but  after  long  irritation 
■the  trophic  nerves  become  destroyed  and  thus  destroy  the 
trophic  control  of  the  optic,  and  it  loses  its  function,  although 
an  actual  neuritis  has  never  been  present.  When  we  consider 
that  the  majority  of  nasal  affections  are  affections  of  the 
vasomotor  nerves,  and  then  realize  that  these  same  vasomotor 
branches  are  so  intimately  associated  with  the  sphenoid 
sinuses,  even  before  they  join  their  individual  ganglia,  it  does 
not  seem  to  be  unreasonable  to  advance  the  theories  advanced 
in  this  paper,  and  the  writer  hopes  that  it  will  help  all  in  the 
true  interpretation  of  cases  to  be  seen. 

The  writer  desires  to  thank  J.  B.  Lippincott  &  Co.  and 
P.  Blakiston's  Son  &  Co.  for  their  very  kind  permission  to 
use  the  illustrations  in  this  article,  which  are  so  much  better 
than  he  could  have  prepared  himself. 
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RESULTS  IN  A  SERIES  OF  CASES  OF  TONSILLEC- 
TOMY  AT    THE   MASSACHUSETTS    GENERAL 
HOSPITAL,      THREE     TO      FOUR     YEARS 
AFTER    OPERATION.* 

By  J.  Payson  Clark,  M.  D., 

Boston. 

The  year  beginning  July  1,  1908,  was  chosen  for  study 
because  sufficient  time  has  elapsed  since  then  to  make  the 
reports  valuable  as  end  results.  The  reasons  for  not  selecting 
an  earlier  year  were,  in  the  first  place,  that  this  was.  about 
the  time  when  we  began  to  do  tonsillectomy  at  the  hospital 
as  a  practically  routine  procedure  in  all  cases  where  a  removal 
of  the  tonsils  appeared  to  be  indicated;  and  in  the.  second 
place,  because  the  longer  the  time  since  the  operation  the 
smaller  the  number  who  were  likely  to  respond  to  a  request  to 
report.  The  reasons  for  this  latter  statement  are  obvious 
and  need  not  be  mentioned.  Postal  cards  stating,  in  substance, 
that  Dr.  Clark  was  interested  to  know  their  present  condition 
and  would  like  to  have  them  report  on  one  of  certain  given 
dates  at  the  throat  clinic  of  the  hospital,  were  sent  to  all  the 
cases.  Those  selected  wefe  under  the  heading  ''adenoids  and 
tonsils''  in  our  card  index.  Of  course  many  of  these  cases 
had  only  an  adenoid  operation,  and  such  cases  were  not  asked 
to  report.  As  a  result  of  selecting  only  the  cases  of  tonsil 
operation  which  were  listed  vmder  this  heading,  it  is  obvious 
that  adults  were  practically  excluded  from  the  list.  It  was 
felt  that  as  the  tonsil  is  physiologically  more  active  in  children, 
a  study  of  end  results  would  be  more  valuable  in  them,  and 
that  the  results  of  tonsillectomy  in  adults  could  be  more  profit- 
ably considered  in  a  separate  paper. 

I  began  sending  out  these  notices  in  JuYy,  1912,  sending  out 
a  few  each  week,  so  that  I  should  not  be  overwhelmed  by  too 

*Read  at  the  meeting  of  the  American  Laryngological  Associa- 
tion in  Washington,  May,  1913. 
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large  a  number  reporting  at  any  one  time.  I  wanted  to  see 
all  the  cases  myself,  but  this  was  not  possible,  as  I  was  unable 
to  go  to  the  hospital  at  several  different  times.  The  cases 
which  I  did  not  see  personally  (fifty-three  in  all)  were  exam- 
ined by  one  of  my  colleagues  and  recorded  for  me. 

Nine  hundred  and  ninety-two  postals  were  mailed,  and  to 
these  one  hundred  and  forty-three  patients  responded  by  re- 
porting in  person  at  the  clinic.  This  is  only  14.4  per  cent  of 
the  number  asked  to  report.  This  percentage  is  a  little  better 
than  a  few  years  ago,  when  I  wrote  on  "Results  in  Adenoid 
and  Tonsil  Operations"  (Boston  Medical  and  Surgical  Jour- 
nal, September  24,  1908).  At  that  time  I  sent  out  five  hun- 
dred and  ninety-five  cards,  and  (to  quote  from  that  paper) 
"the  responses  were  exceedingly  disappointing  as  to  number, 
amounting  in  all  to  seventy-three,  or  a  little  over  12  per  cent 
of  the  cases  to  whom  notices  were  sent.  Between  three  and 
four  years  having  elapsed  since  the  operation,  many  of  the 
patients  have  doubtless  moved,  so  that  the  cards  did  not  reach 
them,  and  others  live  at  too  great  a  distance  to  be  able  to 
come  in  easily."  In  talking  to  other  investigators  of  all  kinds 
of  medical  and  surgical  cases,  I  find  that  my  experience  in 
this  particular  is  a  common  one.  I  believe,  however,  that  it 
is  fair  to  take  the  cases  which  did  report  as  a  pretty  good 
criterion  of  the  results  in  all  the  cases.  I  received  a  dozen 
or  more  letters  in  response  to  the  card,  stating  that  the  patient 
could  not  come  to  the  hospital  for  one  reason  or  another. 
These  cases  are,  of  course,  not  included  in  my  statistics.  Those 
who  reported  were  subjected  to  the   following  examination: 

1.  Patient's  name,  sex,  age  (at  present  time), 
number? 

2.  Date  of  operation? 

v3.  Any  hemorrhage  after  operation  requiring 
treatment?     If  so,  what  treatment? 

4.  Was  adenoid  removed  at  same  time  or  not? 

5.  For  what  reason  were  the  tonsils  removed? 
(On  account  of  size,  frequent  tonsillitis, 
enlarged  cervical  glands,  rheumatism  or 
other  evidence  of  septic  absorption  or  any 
other  reason?) 

6.  Was  the  trouble  for  which  the  tonsils  were 
removed    relieved? 
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7.  Was  there  a  marked  improvement  in  general 
condition  after  operation? 

8.  Has  the  patient  had  any  illness  since  opera- 
tion? If  so,  what  and  when?  Has  patient 
had  any  sore  throats? 

9.  Present  state  of  health? 

10.  Appearance  of  throat?  (State  whether  any 
tonsillar  tissue  appears  to  remain,  also  as  to 
symmetn*'  of  soft  palate  and  pillars,  presence 
or  absence  of  tonsillar  fossae,  etc.) 

11.  Any  difference  in  voice  or  speech  since 
operation  ? 

12.  Are  there  any  enlarged  cervical  glands  now? 

A  review  and  analysis' of  the  answers  to  the  questions  and 
the  findings  at  the  examination  follow: 

The  ages  of  the  patients  ranged  .  from  five  to  thirty-six 
years,  distributed  thus:  5  to  10  years,  45;  10  to  15  years,  76; 
15  to  20  years,  17;  over  20  years,  4.  As  these  are  the  ages 
at  the  present  time,  it  is  obvious  that  the  ages  averaged  four 
years  less  at  the  time  of  the  operation.  Of  the  patients  over 
20  years  of  age,  one  is  now  23,  one  26,  one  27  and  one  36  years 
old.  There  were  seventy-six  males  and  sixty-seven  females. 
All  who  reported  had  adenoids  removed  at  the  same  time. 
It  is  hardly  necessary  to  say  that  the  adenoids  were  of  vary- 
ing relative  importance  in  the  different  cases,  sometimes  be- 
ing so  small  as  to  seem  to  be  hardly  worth  considering,  and 
in  other  cases  being  the  chief  reason  for  operation. 

Only  one  case  had  bleeding  after  the  operation  which  was 
worthy  of  note.  In  this  case  the  bleeding  was  so  free  that 
the  patient  was  kept  in  the  hospital  over  night,  but  no  oper- 
ative treatment  was  required  to  stop  the  bleeding.  I  might 
say  here  that  up  to  last  fall  it  was  our  custom  at  the  Massa- 
chusetts Hospital  to  allow  children  on  whom  tonsillectomy 
had  been  done  to  go  home  in  the  afternoon  (the  operation 
having  been  done  in  the  morning).  It  was  felt  that  if  there 
was  no  evidence  of  bleeding  by  that  time,  it  was  fairly  safe 
to  asume  that  there  would  not  be  any.  On  account  of  the 
small  number  of  beds  at  our  disposal,  we  were  forced  to  take 
this  risk  or  else  turn  away  the  majority  of  our  tonsil  cases  in 
children.     An  exception,  however,  was  made  in  the  event  of 
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children  living  at  such  a  distance  from  the  hospital  that  they 
could  not  be  easily  reached  in  case  of  secondary  hemorrhage. 
These  statistics  tend  to  show  that  the  risk  which  we  took  was 
a  small  one.  Since  last  fall  we  have  had  more  beds  put  at 
our  disposal,  and  now  keep  all  our  tonsillectomy  cases  in  the 
ward  for  one  night.  This  routine  is  certainly  more  conducive 
to  one's  peace  of  mind  and  much  fairer  to  the  children.  For, 
although  I  feel  that  where  tonsillectomy  is  competently  and 
carefully  done,  hemorrhage  coming  on  after  the  patient  has 
left  the  operating  room  and  requiring  treatment  is  really  a 
rare  occurrence,  yet  when  it  does  occur  it  is  often  so  alarming 
and  prompt  attention  is  so  important  that  to  keep  such  pa- 
tients under  observation  for  twenty-four  hours  is  not  being 
overcautious. 

The  following  table  shows  for  w^hat  reason  the  tonsils  were 
removed  and  whether  the  conditions  were  relieved  or  not : 

Unknown  15 

Sore  throat  relieved 10 

Sore  throat  not  relieved 4 

Sore  throat  cured 29 

Size  '. 96 

Adenitis  cured  15 

Adenitis  not  cured 17 

Tonsillitis  cured  - 32 

Tonsillitis  not  cured 1 

Chorea  improved - 1 

Rheumatism  cured  2 

Speech  cured  1 

Circumtonsillar  abscess  cured 3 

Of  the  fifteen  cases  in  which  the  reason  for  removal  is  not 
known,  several  were  no  doubt  operated  on  because  they  were 
under  an  anesthetic  for  an  adenoid  operation,  and  it  was 
thought  just  as  well  to  take  the  tonsils  out,  v/ithout  consider- 
ing whether  there  were  good  reasons  for  their  removal  or  not. 
We  endeavor  to  guard  against  unnecessary  removal  of  the 
tonsils  by  requiring  that  the  man  who  operates  shall  see  that 
the  reasons  for  removing  the  tonsils  are  distinctly  stated  on 
the  history. 

There  was  a  marked  improvement  in  the  general  condition 
after  the  operation  in  eighty-nine  cases,  a  moderate  improve' 
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ment  in  twenty-nine  cases  and  no  improvement  in  twenty-four 
cases.  Since  the  operation  one  patient  has  had  nasal  diph- 
theria, four  measles,  two  whooping  cough,  one  neuritis,  one 
"congestion  of  the  lungs,"  one  chorea,  one  bronchitis,  one 
pleurisy,  five  abscess  of  the  ears  (two  of  these  requiring  a 
mastoid  operation),  three  pneumonia,  and  twenty-two  sore 
throat.  The  present  state  of  health  is  good  or  excellent  in 
one  hundred  and  eighteen  cases  and  fair  in  twenty-two  cases. 
There  has  been  no  change  in  the  voice  or  speech  in  one  hun- 
dred and  sixteen  cases.  In  twenty-two  cases  the  voice  or 
speech  has  been  improved.  In  two  the  voice  or  speech  is  said 
to  be  not  so  good.  Enlarged  cervical  glands  were  absent  in 
ninety-eight  cases  and  present  in  forty-three.  In  two  cases 
there  is  no  record  on  this  point. 

Tonsil  tissue  was  absent  in  eighty-two  cases.  Some  tonsil 
tissue  was  still  present  on  both  sides  in  thirty-one  cases,  and 
on  one  side  only  in  twenty-eight.  Examination  was  unsatis- 
factory in  the  case  of  an  unruly  child.  Certain  cases  where 
it  was  doubtful  whether  or  not  the  appearance  in  the  ton- 
sillar fossae  was  due  to  tonsillar  tissue,  were  listed  as  showing 
it.  In  some  of  these  cases  it  is  fair  to  assume  that  the 
lymphoid  tissue  which  was  apparently  present  in  the  fossa  was 
due  to  the  hypertrophy  of  some  focus  of  lymphoid  tissue 
which  lay  outside  the  tonsil  capsule. 

The  soft  palate  was  symmetrical  in  one  hundred  and  twenty 
cases  and  asymmetrical  in  eighteen.  In  five  cases  no  note 
was  made  on  this  point.  The  soft  palate  was  considered 
asymmetrical  when  the  uvula  was  at  all  to  one  side  of  the 
median  line,  or  when  one  arch  of  the  velum  was  flatter  than 
the  other.  The  pillars  of  the  fauces  were  normal  in  ninety- 
six  cases  and  not  normal  in  forty-one.  There  was  no  note  on 
this  point  in  six  cases.  The  pillars  were  recorded  as  not  nor- 
mal when  one  or  more  of  them  were  absent,  or  when  the 
anterior  and  posterior  pillars  on  the  same  side  were  fused, 
or  when  scar  tissue  showed  that  one  or  more  of  them  had 
been  injured  at  the  operation.  The  tonsil  fossae  were  present 
on  both  sides  in  ninety-five  cases,  shallow  in  sixteen,  and  one 
or  both  were  absent  in  twenty-six  cases.  There  was  no  rec- 
ord of  their  condition  in  five  cases.  Carious  teeth  were  noted 
as  present  in  twenty-one  cases.  Three  cases  which  had 
enuresis  before  the  operation  were  not  relieved  of  this  trouble. 
In  four  cases  the  uvula  was  partly  or  wholly  cut  oflF. 
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Now,  let  us  analyze  some  of  these  results  and  see  if  we  can 
obtain  any  interesting  or  valuable  facts  from  them.  In  the 
fifteen  cases  in  which  the  reason  for  removing-  the  tonsils  does 
not  appear,  they  may  have  been  removed  because  they  were 
visible  and  the  operator  was  of  the  opinion  that  as  the  patient 
was  under  ether  for  an  adenoid  operation  the  tonsils  were 
better  out,  too.  Or  it  may  have  been  that  there  was  some 
excellent  reason  for  their  removal  which  the  operator  failed 
to  record.  I  have  already  stated  how  we  try  to  guard  against 
any  unnecessary  removal  of  the  tonsils. 

"Sore  throat"  was  given  as  a  reason  for  removal  of  the  ton- 
sils in  cases  in  which  it  was  not  clear  as  to  whether  there  had 
been  definite  tonsillitis^  yet  on  inspection  it  appeared  probable 
the  tonsils  were  the  seat  of  the  trouble.  These  numbered 
forty-three  in  all.  Twenty-nine  of  these  cases  have  had  no 
sore  throat  since  the  operation,  ten  have  had  it  less  frequently 
or  less  severely,  and  four  say  they  have  been  no  better.  Of  the 
ten  cases  which  were  relieved,  one,  a  woman  of  27  years  of 
age,  had  suffered  from  frequent  tonsillitis  before,  but  since 
the  operation  says  she  has  slight  sore  throat  at  times.  An 
examination  of  this  case  showed  in  the  fossae  a  very  small 
amount  of  tissue  with  a  suggestion  of  lymphoid  characteris- 
tics. The  patient  had  not  reported  at  the  time  of  these  attacks 
of  sore  throat,  and  it  seems  fair  to  assume  that  they  might 
have  been  simple  pharyngitis.  Of  the  remainder,  five  showed 
the  presence  of  more  or  less  tonsil  tissue  in  one  or  both  fossae. 
But  in  all  these  cases  the  sore  throat  was  so  slight  and  so  infre- 
quent as  not  to  require  medical  attendance  or  keep  the  patients 
from  their  regular  employment.  Four,  who  have  occasional 
slight  sore  throat,  showed  no  tonsil  tissue.  The  sore  throat 
in  these  cases  was  probably  a  pharyngitis.  Of  the  four  cases 
in  which  the  sore  throat  was  said  to  be  no  better,  two  showed 
absolutely  no  remains  of  either  tonsil,  and  one  of  these  had 
a  marked  chronic  pharyngitis.  One  of  the  other  two  showed 
a  small  remnant  of  tonsil  on  the  right,  but  it  seemed  very 
doubtful  if  this  could  be  the  origin  of  the  sore  throats  which 
the  patient  said  he  had,  but  for  which  he  had  never  applied 
for  treatment.  In  the  remaining  case  there  was  some  doubt- 
ful lymphoid  tissue  in  the  right  fossa. 

Of  the  thirt\-two  cases  in  which  cervical  adenitis  was  men- 
tioned among  the    reasons    for    tonsillectomy,    fifteen    were 
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cured,  i.  e.,  they  show  no  enlarged  cervical  glands  now.  A 
further  consideration  of  the  seventeen  cases  of  adenitis  which 
are  put  down  as  not  cured,  discloses  some  interesting  facts, 
But  it  will  perhaps  be  more  satisfactory  to  consider  these 
cases  later  in  connection  with  those  in  which  the  presence  or 
absence  of  cervical  glands  was  not  mentioned  at  the  time  of 
the  operation,  but  in  which  cervical  glands  were  felt  at  this 
examination. 

Of  the  thirty-three  cases  in  which  frequent  tonsillitis  was 
given  as  a  reason  for  tonsillectomy,  only  one  was  not  cured, 
and  in  this  case  it  was  found  that  the  tonsils  had  been  only 
partially  removed.  A  case  which  came  on  account  of  deaf- 
ness was  cured,  but  the  simultaneous  removal  of  the  adenoids 
was  no  doubt  a  large  factor  in  this  result.  One  case  of  chorea 
is  much  better,  but  not  completely  cured.  Two  cases  of  rheu- 
matism are  cured.  It  is  only  fair  to  say  that  in  neither  of 
tliese  cases  was  the  historj-  of  rheumatism  very  clear.  Three 
cases  of  circumtonsillar  abscess  have  been  cured,  one  being 
now  36  years  old,  one  26,  and  one  17,  Only  one  patient 
under  21  years  old  had  circumtonsillar  abscess.  In  eighty- 
nine  cases  there  was  marked  improvement  in  the  general  con- 
dition after  the  operation.  As  the  adenoids  were  removed  at 
the  same  time,  a  part  of  the  improvement  must  be  attributed 
to  this  cause  in  many  of  these  cases.  In  twenty-nine  other 
cases  there  was  some  improvement,  but  not  marked.  In 
twenty-four  cases  there  was  no  improvement  in  the  general 
condition.  In  fourteen  of  these  cases  the  health  was  good 
before  the  operation,  and  the  reason  for  operation  was  a 
purely  local  one.  One  case  of  quinsy  is  cured  of  that  affec- 
tion and  has  no  tonsil  tissue  remaining.  She  now  complains 
of  pain  going  to  different  parts  of  the  body,  on  which  no 
diagnosis  has  been  made.  One  case  has  no  tonsils,  but  a 
marked  nasal  obstruction  due  to  a  deviated  septum,  which 
may  account  for  lack  of  general  improvement.  One  case 
shows  no  tonsils,  but  verj-  bad  teeth,  which  are  undoubtedly 
the  cause  of  poor  general  condition.  One  patient,  whose  ton- 
sils have  been  completely  removed,  is  pale  and  nervous  from 
some  other  cause,  probably  improper  diet  and  carious  teeth. 
One  case  of  retarded  mental  development  was  not  improved 
by  the  operation.  One  patient,  described  as  "nervous  and 
fidgety"  by  her  mother  before  the  operation,  shows  no  im- 
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provement  in  this  respect.  Her  tonsils  have  been  completely 
removed.  The  neuroloi^ist  describes  the  condition  as  an 
"involuntary  twitching  of  the  shoulders,  characteristically  re- 
peated :  diagnosis,  habit  spasm."  Four  of  these  cases  still 
show  presence  of  some  tonsil  tissue  on  one  or  both  sides.  In 
one  of  the  four  it  seems  more  than  probable  that  the  present 
anemic  condition  and  loss  of  appetite  is  due  to  bad  teeth  and 
chronic  rhinitis,  rather  than  to  the  small  amount  of  the  lower 
lobe  of  each  tonsil  which  appears  to  be  present.  In  the  other 
three  cases  it  is  fair  to  assume,  in  the  absence  of  other  obvious 
cause,  that  the  lack  of  general  improvement  is  due  to  the 
incomplete  operation. 

Among  the  cases  which  reported  there  have  been  the  fol- 
lowing illnesses :  nasal  diphtheria,  one ;  measles,  four ;  whoop- 
ing cough,  two ;  pneumonia,  three ;  ''congestion  of  the  lungs," 
one;  pleurisy,  one;  bronchitis,  one;  neuritis  (?),  one;  chorea, 
one ;  abscess  of  the  ear,  five  cases  (two  of  which  had  a  mas- 
toid operation).  Several  had  more  than  one  illness,  so  that 
the  actual  number  of  individuals  in  the  above  list  is  only  six- 
teen. It  strikes  me  as  a  remarkably  good  record  that  of  one 
hundred  and  forty-three  children  only  sixteen  have  had  a 
definite  illness  in  four  years.  The  present  state  of  health  is 
stated  as  good  or  excellent  in  one  hundred  and  eighteen  cases, 
fair  or  poor  in  twenty-two.  Ten  of  these  latter  showed 
definite  remains  of  tonsil  in  one  or  both  fossae,  while  three 
were  doubtful.  The  presence  of  some  tonsil  tissue  may  ac- 
count for  the  poor  health  in  some  of  these  thirteen  cases, 
while  in  the  nine  others  in  which  there  is  no  tonsil  remain- 
ing, one  has  chorea;  three,  bad  teeth  ;  two,  nasal  obstruction; 
and  one  has  just  recovered  from  an  illness. 

There  Avas  no  change  in  the  voice  or  speech  in  one  hundred 
and  sixteen  cases,  including  the  four  in  which  the  uvula  had 
been  partially  or  wholly  cut  off.  This  accident  has  had  no 
ill  efl^ect,  save  a  cosmetic  one,  in  any  case.  In  twenty-two 
cases  the  voice  or  speech  was  improved,  i.  e.,  it  is  clearer  or 
more  distinct  or  of  better  quality.  In  two,  the  voice  or  speech 
is  said  not  to  be  so  good.  One  boy  talks  somewhat  through 
his  nose,  which  h.e  is  said  not  to  have  done  before  the  opera- 
tion. His  soft  palate,  uvula  and  faucial  pillars  are  normal, 
but  he  has  a  nasal  obstruction  which  probably  accounts  for 
the  nasal  voice.     The  other  is  said  to  talk  at  times  through 
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the  nose,  but  there  is  no  apparent  reason  for  this,  as  his  throat 
is  perfectly  normal. 

Forty-three  cases  showed  one  or  more  enlarged  cervical 
glands.  In  not  one  of  these  cases  were  the  glands  causing 
any  apparent  symptoms  or  inconvenience  of  any  sort.  They 
were  discovered  on  palpation  of  the  neck.  In  seventeen  cases 
a  few  small  glands  were  present  on  both  sides.  In  thirteen 
of  these  tonsil  tissue  was  left  on  both  sides.  In  three  of  the 
thirteen  there  were  also  decayed  teeth.  In  five  there  were 
decayed  teeth  and  no  tonsil.  In  five  others  there  was  no  tonsil 
tissue  and  no  decayed  teeth.  In  four  cases  there  were  sev- 
eral glands,  and  in  eleven  cases  only  one  palpable  gland  under 
the  left  angle  of  the  jaw.  Eight  of  these  fifteen  cases  showed 
the  presence  of  a  remnant  of  the  tonsil  on  the  left,  and  in 
one  there  was  also  a  decayed  tooth.  In  four  there  were  de- 
cayed teeth  and  no  tonsil,  and  in  two  there  were  no  tonsil  and 
no  decayed  teeth. 

In  three  cases  there  were  several  and  in  five  cases  one  gland 
on  the  right.  In  three  of  these  eight  cases  there  was  some 
tonsil  remaining  on  the  right,  and  in  three  no  tonsil,  but  de- 
cayed teeth.  In  these  cases  it  is  interesting  to  note  that  in 
most  of  the  cases  where  there  were  glands  present,  there  was 
still  some  tonsil  on  the  same  side.  In  five  of  the  cases  in 
which  glands  were  felt,  it  was  doubtful  whether  or  not  tonsil 
tissue  remained.  On  the  other  hand,  in  twenty-six  cases  in 
which  there  were  remains  of  the  tonsil  on  one  or  both  sides, 
there  were  no  enlarged  cervical  glands.  In  four  of  the  cases 
in  which  there  were  decayed  teeth  there  were  no  enlarged 
glands. 

Case. — S.  B.  F.,  female,  age  87^  years,  was  seen  in  the 
neurologic  department  in  ^klarch,  1909,  where  the  following 
note  was  made :  "Patient  has  general  chorea,  twitching  of 
both  arms  and  both  legs  so  that  she  cannot  v/alk,  her  mother 
says,  or  feed  herself.  Heart  negative.  Advise  operation  for 
tonsils."  She  also  gave  a  history  of  frequent  tonsillitis.  Her 
tonsils  were  removed  on  April  1,  1909.  When  she  came  in 
to  report  it  was  stated  that  she  was  much  improved  in  choreaic 
symptoms,  but  not  cured.  On  examination,  no  tonsil  tissue 
could  be  seen.  She  had  one  or  two  teeth  with  cavities  and  one 
pea-sized  gland  under  the  left  angle  of  the  jaw.  She  was 
sent  to  the  dentist. 
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SUMMARY. 


Tlie  patients,  with  few  exceptions,  were  under  fifteen  years 
old  at  the  time  of  operation. 

Hemorrhage  after  tonsillectomy,  calling  for  special  treat- 
ment, is  of  rare  occurrence. 

The  condition  for  which  the  tonsils  were  removed  was  re- 
lieved in  very  nearly  every  case,  even  in  those  in  which  there 
is  still  some  tonsil  tissue. 

An  improvement  in  the  general  health  is  to  be  expected 
after  tonsillectomy  done  for  cause. 

Children  who  have  had  tonsillectomy  certainly  show  no  in- 
creased tendency  to  illness,  and  are  probably  less  susceptible 
than  before  operation. 

Present  health  is  excellent  in  the  great  majority  of  cases. 

What  is  apparently  tonsil  tissue  is  found  much  more  often 
than  one  would  expect  after  supposed  tonsillectomy. 

The  soft  palate  was  symmetrical  and  the  faucial  pillars  and 
tonsil  iossx  normal  in  the  great  majority  of  the  cases. 

The  accidental  cutting  ofif  of  the  uvula  in  four  cases  caused 
no  bad  symptoms. 

Most  of  the  cases  of  tonsillitis  and  sore  throat  were  relieved 
by  the  operation. 

In  many  of  the  cases  in  which  there  appeared  to  be  remains 
of  tonsil  tissue  the  patients  are  in  perfect  health,  and  in  others 
in  which  there  were  symptoms,  they  were  undoubtedly  due 
in  manv  instances  to  other  causes  than  the  tonsil  remnants. 

The  ordinary  voice  or  speech  may  be  said  to  be  practically 
unafifected  by  tonsillectomy.  No  investigation  was  made  as 
to  the  singing  voice.  In  most  of  the  cases  in  which  enlarged 
cervical  glands  could  be  felt,  there  was  tonsil  tissue  present 
on  the  same  side. 

On  the  other  hand,  in  nearly  half  the  cases  in  which  tonsil 
tissue  is  still  present,  there  are  no  enlarged  glands. 

Carious  teeth  were  apparently  a  direct  cause  of  some  cases 
of  cervical  adenitis. 
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REPORT  OF  REMOVAL  OF  FIBROMYOMA  WHICH 

EXCLUDED  THE  AUDITORY  CANAL; 

HEMOPHILIA.* 

By  M.  D.  Ledermax,  M.  D., 

New  York. 

Mrs.  X.,  30  years  of  age,  had  had  chronic  suppurative 
otitis  since  early  childhood.  Ten  or  more  years  ago  I  re- 
moved a  large  growth  from  the  left  ear,  and  at  that  time 
there  was  considerable  difficulty  in  arresting  the  bleeding. 
The  ears  ceased  discharging  after  the  operation  for  some 
years,  and  I  did  not  see  the  patient  again  until  three  months 
ago,  when  she  consulted  me  on  account  of  a  purulent  bloody 
secretion  from  the  same  ear.  She  remarked  that  the  ear  had 
been  moist  for  some  time,  but  that  she  kept  it  quite  clean  by 
douching  and  a  cotton  applicator,  but  that  of  late  she  noticed 
that  she  was  not  able  to  get  into  the  canal,  as  something  ob- 
structed the  passage  of  the  applicator.  Furthermore,  she 
had  occasional  headaches,  and  recalling  her  former  trouble 
she  sought  my  advice. 

Examination  showed  the  canal  to  be  filled  with  the  growth, 
the  free  end  projecting  from  the  opening  of  the  meatus. 
Some  foul-smelling  secretion  was  found  in  the  canal.  No 
inflammatory  symptoms  of  neighboring  tissues  were  present. 
Prompt  removal  of  the  fibrous  polyp  was  advised,  to  avoid 
retention  of  accumulating  secretion. 

As  the  patient  desired  a  few  days  to  get  her  household 
affairs  in  readiness,  knowing  that  she  would  be  detained  in 
the  hospital  in  case  the  bleeding  should  be  unusual  in  charac- 
ter, calcium  lactate  was  prescribed  for  four  days,  to  increase 
the  coagulability  of  the  blood.  She  informed  me  that  on  one 
occasion  a  tooth  had  been  extracted  and  that  the  dentist  had 
experienced  considerable  difficulty  in  arresting  the  hemor- 
rhage.  Furthermore,  she  suffered  from  prolonged  and  exces- 

*Read  before  the  New  York  Academy  of  Medicine,  Section  on 
Otology.  February  14,   1913. 
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sive  menstrual  periods.  She  also  stated  that  when  she  struck 
herself  against  any  hard  substance  on  different  parts  of  her 
body,  svibdermal  ecchymosis  resulted. 

The  technic  of  removing  the  large  polyp  was  simple.  Tam- 
pons soaked  with  cocain  were  placed  around  the  attachment 
of  the  growth,  as  near  the  middle  ear  as  they  could  be  car- 
ried, and  a  few  drops  of  a  half  per  cent  cocain  solution  were 
injected  in  the  upper  and  inner  portion  of  the  meatus.  The 
snare  was  readily  carried  around  the  growth  to  the  mem- 
brana,  and  then  drawing  the  wire  taut  a  quick  jerk  of  the 
instrument  brought  away  the  growth,  which  was  over  an 
inch  long  and  a  quarter  of  an  inch  in  thickness.  There  was 
but  little  bleeding  immediately  following  the  removal  of  the 
growth,  and  I  was  about  to  laud  the  virtues  of  calcium  lactate 
as  a  clot  promoter.  In  a  few  minutes,  however,  a  little 
blood  began  to  ooze  from  the  canal,  so  a  packing  of  adrenalin- 
soaked  gauze  was  introduced.  This  had  no  effect,  as  the 
blood  continued  oozing  through  the  gauze  without  clotting. 
Other  remedies  were  tried  without  success  until  10  cc.  of 
Mulford's  horse  serum  were  injected  into  the  arm,  and  al- 
though the  needle  puncture  bled  for  a  few  minutes,  the  oozing 
from  the  ear  ceased  in  twenty  minutes. 

The  canal  was  repacked,  for  safety,  and  the  patient  was 
transported  to  the  Polyclinic  Hospital  for  observation. 

On  attempting  to  clean  the  ear  the  following  day,  the 
bleeding  again  started,  but  was  controlled  by  repacking. 
Within  forty-eight  hours,  large  urticaria  of  a  hemorrhagic 
type  were  observed  on  the  patient's  right  thigh  and  at  the 
point  of  injection.  These  remained  for  over  a  week,  causing 
considerable  annoyance  by  the  intense  itching.  This  condi- 
tion was  no  doubt  due  to  the  serum  (anaphylaxis). 

The  ear  soon  became  dry,  and  hearing  was  much  improved. 
We  must  not  overlook  the  fact  that  in  the  removal  of  these 
large  fibroid  polyps  from  the  middle  ear  we  might  stimulate 
an  existing  infection  in  this  cavity  which  may  set  up  very 
serious  complications.  Mastoiditis  and  meningitis  have  fol- 
lowed the  extraction  of  these  hypertrophic  tissues. 


XXIII. 

ABSCESS  OF  FROXTAL  LOBE  OF  THE  BRAIN,  OF 

OTITIC  ORIGIN,  WITH  EXHIBITION 

OF  SPECIMENS. 

By  T.  Passmore  Berexs,  M.  D., 

New  York. 

If  the  case  of  abscess  in  the  frontal  lobe  of  the  brain  that 
I  am  about  to  present  to  you  is  one  of  otitic  origin,  then — 
so  far  as  I  have  been  able  to  learn  from  a  comprehensive 
search  of  the  literature  reaching  back  to  1869,  made  by  Dr. 
A.  Braun — it  would  seem  to  be  unique.  He  has  gathered 
together  forty-nine  cases,  excluding  the  one  that  I  present, 
of  abscess  in  the  frontal  lobe,  none  of  which  was  of  otitic 
origin.  Case  No.  28,  while  presenting  symptoms  of  mas- 
toiditis, may  be  classified  as  a  case  of  direct  infection  by  ex- 
tension from  the  ethmoidal  labyrinth.  I  have  given  a  short 
extract  of  each  case,  with  its  reference ;  but  in  order  to  save 
the  time  of  this  society  T  have  also  prepared  a  short  table  of 
the  cases. 

1 .  Frontal  sinusitis. — Early  headache ;  apathy ;  rigidity  of 
neck.     Autopsy:  Abscess  frontal  lobe. 

2.  Frontal  and  ethmoidal  sinusitis. — Persistent  headache; 
optic  neuritis;  pulse  55  to  60;  somnolencfe.  Recovered  after 
operation — frontal  lobe  abscess. 

3.  Frontal  sinusitis. — Recovered  after  operation — frontal 
lobe  abscess. 

4.  Frontal  sinusitis. — Early  headache  ;  pain  :  temperature 
1003^°;  increasing  vomiting;  incontinence  urine:  constipation. 
Autopsy:    Abscess  frontal  lobe. 

5.  Pulmonary  tuberculosis. — Conjugate  deviation:  pupils 
dilated;  temperature  100  1/5^;  delirium:  stupor:  hemiplegia. 
Autopsy:  ^lultiple  abscesses  in  frontal  lobe. 

6.  Fractured  base. — Pain  in  eye  :  apathy  ;  hemiplegia ;  vom- 
iting.    Autopsy:    Abscess  frontal  lobe. 
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^7,  Unknown  etiology. — Headache;  malaise;  chills;  temper- 
ature 99j/2°.     Autopsy:    Abscess  frontal  lobe. 

8.  Fractured  skull. — Spasms  of  face  extending  to  arm  and 
leg;  temperature  103.°     Autopsy:    Abscess  frontal  lobe. 

0.  Healed  gunshot  wound  of  head. — Headache;  pupils  un- 
equal; stupor;  twitching  and  slight  hemiplegia;  dysphagia. 
Autopsy:   Abscess  frontal  lobe. 

10.  Frontal  sinusitis. — Headache  and  vomiting;  tempera- 
ture 2)7y2°  C. ;  venous  hyperemia  of  eyes.  Operation  re- 
vea^led  abscesses  frontal  lobe.     No  autopsy. 

11.  Ethmoiditis. — Apathy;  exophthalmos;  delirium.  Autop- 
sy:  Abscess  frontal  lobe.    Basilar  meningitis. 

12.  Ethmoiditis. — Headache;  vertigo;  vomiting;  apathy; 
hemiplegia.  Autopsy :  Abscesses  frontal  lobe.  Hemisphere 
adherent  to  lamina  cribrosa. 

13.  Nasal. — Abscess   frontal  lobe. 

14.  Fracture  frontal  bone. — Apathy  ;  incontinence  of  urine ; 
prolapse  of  brain  tissue — removed  by  thermocautery  opening 
anterior  horn  of  lateral  ventricle ;  three  and  one-half  months 
later  bulging  of  scar;  erotic  mania  and  convulsions;  spon- 
taneous rupture.     Disappearance  of  symptoms. 

15.  Frontal  sinusitis. — Abscess  frontal  lobe. 

16.  Frontal  sinusitis. — Multiple  abscesses  frontal  lobe. 

17.  Panophthalmitis. — Temperature  39°  C. ;  coma.  Autop- 
sy:  Diffuse  meningitis.     Abscess  frontal  lobe. 

18.  Frontal  sinusitis. — Optic  neuritis;  coma;  hemiplegia; 
headache.  Recovery  after  three  operations  for  recurring  ab- 
scesses in  frontal  lobe. 

19.  Trauma. — Headache  ;  apathy  ;  emaciation  ;  hemiparesis ; 
neuritis ;  pulse  and  temperature  normal ;  symptoms  of  men- 
ingitis. Operation :  Abscess  frontal  lobe.  Recovery.  One 
year  later  recurrence;  unconsciousness;    death.     No  autopsy. 

20.  Trauma  of  orbit. — Convergent  squint ;  apathy ;  loss  of 
memory;  later  proptosis;  choked  disc;  temperature  subnor- 
mal ;  pulse  80.  Operation :  Abscess  frontal  lobe.  Recovery. 
Later,  operation  motor  area  abscess.     Recovery. 

21.  Tubercular  bronchiectatic  cavities. — Facial  paralysis; 
Jacksonian  epilepsy,  beginning  right  arm ;  hemiplegia.  Autop- 
sy:  Two  abscesses  frontal  lobe. 

22.  Tubercular  bronchiectatic  cavities. — Mental  dullness; 
apathy ;  temperature  97  to  99°  ;  pulse  84 ;  no  other  symptoms 
of  brain  involvement.     Autopsy:    Abscess  frontal  lobe. 
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23.  Frontal  sinusitis. — Irritability;  optic  neuritis.  Opera- 
tion:   Abscess  frontal  lobe.    Recovery. 

24.  Frontal  sinusitis.— Slow  cerebration;  pulse  48.  Opera- 
tion:  Abscess  frontal  lobe.    Recover}'. 

25.  Pansinusitis. — Operation:  Epidural  abscess.  Frontal 
lobe  abscess.     Death. 

26.  Ethmoiditis. — Paralysis  arm  and  leg;  coma.  Opera- 
tion:  Frontal  lobe  abscess.     Death. 

27.  Frontal  sinusitis. — Intermittent  headaches;  convulsions. 
Two  operations.    Frontal  abscess.    Recovery. 

28.  Ozena.  Acute  Alastoid. — Symptoms:  Mental  dullness; 
headache.  No  operation.  Autopsy:  Abscess  frontal  lobe 
with  dura  adherent  to  ethmoid. 

29.  Frontal  sinusitis. — Headache  ;  apathy ;  temperature  sub- 
normal ;  pulse  56.  Operation.   Autopsy :    Frontal  lobe  abscess. 

30.  Frontal  sinusitis.^ — Dullness  of  intellect.  Operation: 
Frontal  lobe  abscess.  Unconsciousness;  hemiplegia.  Second 
operation :    Motor  area.     Abscess  found.     Death. 

31.  Traumatic  ethmoiditis.-7No  localizing  symptoms.  Autop- 
sy: Necrosis  cribriform  plate.  Frontal  lobe  softened  and 
infiltrated  with  pus. 

32.  Pansinusitis. — Headache;  delirium.  Operation:  Cyst 
of  frontal  lobe.  Autopsy :  Basilar  meningitis.  Abscess  fron- 
tal lobe. 

33.  Frontal  sinusitis. — Stupor;  vomiting.  Operation:  Fron- 
tal lobe  abscess.    Recovery. 

34.  Gunshot  wound. — Headache ;  irritability ;  optic  neu- 
ritis left.  Retrobulbar  neuritis  right ;  increasing  hemiplegia. 
Operation:    Frontal  lobe  abscess.     Recovery. 

35.  Traumatism. — Temperature  99  to  104°  ;  arm  and  leg 
paralyzed ;  retinal  vessels  tortuous ;  hemiplegia ;  coma :  con- 
vulsions.    Operation:  Frontal  lobe  abscess. 

36.  Frontal  sinusitis. — Headache :  one-sided  convulsions. 
Operation:  Abscess  frontal  lobe.    Death. 

37.  Perforating  trauma. — Vomiting;  general  convulsions. 
Autopsy:   Abscess  frontal  lobe. 

38.  Trauma. — Baby  ten  and  one-half  months  old.  Severe 
pain ;  twitching  and  paralysis  arm  and  leg ;  fever :  coma ;  pu- 
pils equally  dilated :  circumference  of  head  increased.  Autop- 
sy:  Abscess  frontal  lobe. 

39.  Trauma. — Vomiting ;  coma ;  tremor  one  side.  Autopsy : 
Abscess  frontal  lobe. 
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40.  Trauma. — Twitching  arm  and  leg ;  epileptiform  seiz- 
ures.    Operation :   Abscess  frontal  lobe.     Recovery. 

41.  Penetrating  trauma. — Temperature  39°  C. ;  pulse  45  ; 
right  hemiplegia ;  left  ptosis.  Operation :  Abscess  frontal 
lobe.     Recovery. 

42.  Necrosis  frontal  bone. — Vomiting  ;  fever ;  convulsions  ; 
anesthesia  of  left  face ;  diminished  hearing  left ;  paralysis  left 
sixth  nerve ;  loss  of  speech ;  ulceration  of  cornea ;  coma. 
Autopsy :  Extensive  necrosis  of  frontal  bone ;  purulent  men- 
ingitis.    Abscess  frontal  lobe. 

43.  Frontal  sinusitis. — Headache  ;  convulsions ;  hemiparesis. 
Operation :  Brain  hernia  formed,  then  removed,  liberating 
pus.  Temporary  relief  (one  month).  Convulsions  six  months. 
Coma.  Death.  Autopsy :  Frontal  lobe  abscess.  Purulent 
basilar  meningitis. 

44.  Trauma  of  orbit. — Convulsions.  Operation :  Frontal 
lobe  abscess.     Recovery. 

45.  Cause  unknown. — No  paralysis ;  no  convulsions.  Clin- 
ical picture  of  tubercular  meningitis.     Frontal  lobe  abscess. 

46.  Trauma. — Headache  ;  somnolence ;  vomiting ;  pulse 
slow ;  respirations  slow ;  temperature  normal ;  patellar  reflexes 
dimiiiished ;  pupils  unequal ;  paresis  left  internal  rectus ;  dou- 
ble optic  neuritis  ;  convulsions ;  pleurosthotonus.  Operation : 
Abscess  frontal  lobe.     Recovery. 

47.  Trauma. — Headache ;  somnolence ;  temperature  100°  ; 
pulse  60  ;  vomiting ;  Jacksonian  epilepsy  ;  hemiplegia  ;  tem- 
porary aphasia.    Autopsy:    Abscess  frontal  lobe. 

48.  Acute  ethmoiditis. — Mentality  dull;  knee-jerk  absent; 
optic  neuritis.  Autopsy:  Pus  in  ethmoid.  Abscess  frontal 
lobe. 

49.  Orbital  abscess. — Headache  ;  vomiting ;  pulse  64 ;  tem- 
perature normal ;  Jacksonian  epilepsy.  Autopsy :  Frontal 
lobe  abscess  and  orbital  abscess. 

Case  1. — Redtenbacher :  "Hirnabszesse  und  Eiterung  im 
vSinus  frontalis  nach  Influenza."  Wiener  medizinische  Blatter, 
1892,  13.  Female,  34  years  of  age.  Had  an  attack  of  influ- 
enza. A  few  days  later  redness  and  swelling  of  left  upper 
eyelid.  Then  clonic  spasms.  Headache.  Three  weeks  later, 
weakness  of  right  half  of  body.  Abscess  of  eyelid  was 
opened.  Did  not  heal.  Apathy  and  rigidity  of  neck.  Death 
three  months  later.     Postmortem  showed  pus  in  the  frontal 
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sinus,  with  necrosis  of  its  posterior  wall.  Dura  adherent  to 
this  wall.    At  the  apex  of  the  frontal  lobe,  a  nut-sized  abscess. 

Case  2. — A.  Denker:  "Rhinogener  Frontallappenabszess 
und  extraduraler  Abszess  in  der  Stirngegend,  durch  Opera- 
tion geheilt."  Archk:  f.  Laryng.  u.  Rhin.,  1900.  Male,  17 
years  of  age.  Pain  in  region  of  left  temple  and  eye.  Foul 
odor  from  nose.  Diagnosis  of  left  frontal  sinusitis  and  eth- 
moiditis  was  made.  Intranasal  operation.  A  month  later, 
external  operation.  Two  weeks  later  the  headaches  became 
worse,  there  was  somnolence,  there  was  blurring  of  the  left 
optic  disc,  and  the  pulse  was  55  to  60.  The  posterior  wall 
of  the  frontal  sinus  was  removed,  and  an  epidural  abscess  was 
exposed.  The  dura  was  incised.  Brain  tissue  was  aspirated 
and  pus  found.  Brain  incised  and  abscess  evacuated.  Re- 
covery. 

Case  3. — T.  Herzfeld:  "Rhinogener  Stimlappenabszess, 
durch  Operation  geheilt."  Berliner  klinische  Wochenschr., 
1901,  No.  47.  Male,  20  years  of  age.  Six  weeks  before  ad- 
mission he  had  coryza.  Two  weeks  ago,  left-sided  frontal 
headaches.  Diagnosis  of  left  frontal  sinusitis  was  made.  Ex- 
ternal operation.  Posterior  wall  of  frontal  sinus  was  found 
carious  and  removed.  An  epidural  abscess  was  found.  The 
dura  was  incised.  A  subdural  abscess  was  evacuated.  When 
this  pus  was  wiped  away,  a  fistula  was  seen  in  the  frontal 
lobe  of  the  brain.  The  fistula  was  enlarged  with  forceps, 
and  a  finger  introduced  into  the  abscess  cavity.  Iodoform 
gauze  packing.     Recovery. 

Case  4. — E.  S.  Steese :  Medical  and  Surgical  Report  of 
the  Presbyterian  Hospital,  1898.  (1) — C.  S.,  17  years  of  age. 
Six'  weeks  ago  sudden  severe  pain  in  both  eyes,  dimness  of 
vision  and  vomiting.  Pain  lasted  three  weeks  and  then  van- 
ished, ^lental  dullness,  delirium  and  stupor.  Increasing 
difficulty  in  swallov/ing  and  breathing.  Patellar  reflexes 
absent.  Pupils  dilated.  Pulse  about  50,  temperature  100.5° 
F.  Vomiting,  incontinence  of  urine,  constipation,  death. 
Postmortem  showed  frontal  sinus  disease.  Abscess  in  left 
frontal  lobe,  three-fourths  inch  in  diameter.  There  was  a 
perforation  in  posterior  wall  of  frontal  sinus. 

Case  5. —  (2)  C.  S.,  39  years  of  age.  Phthisis  for  several 
months.  Two  weeks  ago.  paralytic  stroke,  during  sleep.  De- 
lirium and  stupor.    Left  hemiplegia.    Occasional  clonic  spasm 
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of  left  side,  with  spasmodic  conjugate  deviation.  Right  pa- 
tellar reflex  increased,  and  ankle  clonus.  Pupils  dilated.  Res- 
piration stertorous.  Temperature  averaged  100.2°  F.  Death 
four  weeks  later.  Postmortem  showed  an  abscess  one  inch 
in  diameter  at  upper  end  of  fissure  of  Rolando.  Another  in 
occipital  lobe.     A  large  cavity  in  left  frontal  lobe. 

Case  6. —  (3)  A.  H.  Fracture  at  base  of  skull.  Trephined 
in  frontal  region,  and  considerable  fluid  withdrawn.  Six 
months  later  pain  over  right  eye.  Apathy  and  left  hemi- 
plegia. Patellar  reflexes  lost.  Respirations  shallow.  Vomit- 
ing. Death.  Postmortem  disclosed  a  large  abscess  in  right 
frontal  lobe.  A  few  foci  of  suppuration  were  also  found  at 
the  top  of  the  left  parietal  lobe. 

Case  7. —  (4)  B.  J.,  25  years  of  age.  One  week  ago  head- 
ache, malaise  and  chills.  Temperature  averaged  99.5°  F. 
Death  after  a  week.  Postmortem  showed  flattening  of  the 
convolutions  of  the  brain,  and  an  abscess  one  inch  in  diameter 
in  left  frontal  lobe.  Entire  lobe  softened.  Etiology  un- 
known. 

Case  8. —  (5)  Female.  Was  struck  by  cable  car  and  re- 
ceived a  linear  fracture  of  the  skull.  Spasms,  commencing 
in  left  side  of  face  and  extending  to  arm  and  leg.  No  par- 
alysis. Temperature  averaged  103°  F.  Duration  three  days. 
Death.  Postmortem  disclosed  two  large  abscesses  in  the 
frontal  lobe.  Laceration  of  cerebellum.  Pneumonia.  Muco- 
pus  in  smaller  bronchi  of  both  lungs. 

Case  9. —  (6)  M.  S.,  ^5  years  of  age.  Bullet  removed  from 
head  ten  months  ago.  Headache,  stupor,  twitching  of  right 
hand  and  leg,  and  slight  paralysis  of  left  side.  Difficulty  in 
swallowing.  Right  pupil  dilated,  and  left  contracted.  Rigor. 
Death.  Postmortem :  Entire  right  frontal  lobe  honeycombed 
with  abscess  cavities. 

Case  10. — M.  Paunz:  "Ueber  den  rhinogenen  Hirnabscess." 
Arch.  f.  Lar.  n.  Rhin.,  1902-3,  Vol.  13.  Female,  16  years  of 
age.  Acute  left  frontal  sinusitis.  Headache  and  vomiting. 
Temperature  37.5°  C.  Pulse  60  to  66.  Dilated,  sluggish  pu- 
pils. Venous  hyperemia  of  the  eye  grounds.  Operation : 
Small  frontal  sinus  was  found.  Dura  was  exposed  and  found 
bulging.  Aspirated  pus  through  dura.  Incision  of  dura  and 
brain  substance.  About  80  cc.  of  pus  evacuated.  Death  six 
months  later. 


ABSCESS  OF  FRONTAL  LOBE  OF  BRAIN.  439 

Case  11. — H.  Maas:  "Zur  Casuistik  und  Therapie  der  Ge- 
himabszesse  nach  eigenen  Erfahrungen."  Berliner  klin. 
Wochenschr.,  1869.  Male,  45  years  old.  Nasal  polypi.  Re- 
moved several  times.  Frequent  nosebleed.  Apathy.  Vertigo. 
X'asopharjngeal  pol>-p.  This,  as  well  as  the  nasal  polypi,  re- 
moved. Patient  was  somewhat  relieved.  Followed  after  sev- 
eral days  by  increase  in  the  apathy.  Exophthalmos,  delirium 
and  death.  Postmortem  showed  dura  at  the  base  of  the  skull 
covered  with  pus.  The  lamina  cribrosa  and  upper  surface  of 
the  sphenoid  was  destroyed.  Abscess  in  the  frontal  lobe  of 
tl:e  brain,  above  ethmoidal  region. 

Case  12. — D.  Jacubasch:  "Abszess  im  vorderen  rechten 
Gehirnlappen."  Berliner  klin.  IVochenschrift,  1875.  Male,  20 
years  old.  Had  sore  in  nose.  Dull  headache,  vertigo  and 
vomiting.  Speech  slow  and  difficult.  Pulse  56.  Evening 
temperature  38°  C.  For  several  weeks  no  change.  Then 
apathy.  Pain  in  back  of  neck.  Left-sided  hemiparesis.  A 
month  later,  death.  Postmortem :  Right  hemisphere  adherent 
to  lamina  cribrosa.  Large  abscess  in  right  frontal  lobe.  A 
second  abscess  further  back. 

Case  13. — Seif ert :  "Abscess  of  frontal  lobe  of  nasal  origin. 
Revue  hebd.  de  laryngol.,  etc.,  1905. 

Case  14. — Borchard:  Arch.  f.  klin.  Chirurgie,  1904,  Vol. 
LXXIV.  Female,  8  years  old.  Was  kicked  in  left  side  of 
forehead  by  horse's  hoof.  Frontal  bone  fractured.  Brain  tis- 
sue exposed.  Loose  fragments  of  bone  were  removed. 
Dressing.  Child  apathetic.  Passed  urine  involuntarily. 
Prolapse  of  brain  tissue  removed  with  thermocauter^-.  This 
opens  up  anterior  horn  of  lateral  ventricle.  Patient  discharged 
six  months  later.  Three  and  a  half  months  later  she  was 
readmitted.  Five  days  before  her  readmission  the  old  scar 
began  to  bulge.  She  developed  symptoms  of  erotic  mania, 
and  had  several  convulsions.  The  swelling  ruptured  spon- 
taneously and  evacuated  pus.  This  was  followed  by  dis- 
appearance of  the  mental  symptoms.  The  swelling  with  re- 
currence of  the  mental  symptoms  reappeared  several  times 
in  the  course  of  the  next  few  years. 

Case  15. — Cisneros:  "Abscess  of  the  frontal  lobe  foUow- 
mg  frontal  sinusitis."  Revue  hebd.  de  laryngoi,  etc.,  1905. 

Case  16. — R.  Hoffmann :  "Multiple  abscesses  of  the  brain, 
resulting  from  bilateral  traumatic  frontal  sinusitis."  Arch, 
inteniat.  de  laryngoi.,  1906. 
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Case  17. — W.  Reis :  "A  case  of  panophthalmitis  with  brain 
abscess  and  fatal  meningitis."  Arch.  f.  Augenheilk.,  1905. 
Male,  37  years  of  age.  Was  struck  in  left  eye  with  stick  a 
week  before.  Panophthalmitis.  Eyeball  was  incised  and  pus 
evacuated.  Five  days  later,  severe  headache,  temperature 
39°  C,  coma,  and  death  the  same  evening.  Postmortem 
showed  a  diffuse  m.eningitis  and  an  abscess  in  the  anterior 
part  of  the  frontal  lobe. 

Case  18. — L.  B.  Rawling:  "Case  of  Chronic  Abscess  of 
the  Frontal  Lobe."  Transactions  of  the  Medical  Society  of 
London,  1907.  Male.  Frontal  headache  with  edema  of  the 
right  upper  eyelid,  in  May,  1905.  Roof  of  orbit  was  ex- 
posed and  found  bare  of  periosteum.  On  June  1st,  coma  and 
paralysis  of  left  side  of  body  and  face,  vomiting,  optic  neu- 
ritis, slow  pulse  and  subnormal  temperature.  Skull  was 
opened  so  as  to  expose  outer  and  anterior  aspect  of  frontal 
lobe,  and  an  abscess  was  found.  Rapid  recovery.  Discharged 
cured  in  the  middle  of  July.  In  1906,  return  of  the  same 
symptoms.  A  similar  operation  was  performed  and  another 
abscess  found.  Recovery.  On  October  13,  1906,  he  was  ad- 
mitted for  the  third  time.  Marked  bulging  at  the  site  of 
former  operations.  Drowsy  and  irritable.  Severe  headache. 
Left  hemiplegia.  Abscess  was  not  found.  Marked  hernia. 
On  October  24,  again  operated  and  abscess  found.  Recovery. 
At  a  later  date  frontal  sinus  was  opened  and  found  to  con- 
tain pus  and  carious  bone. 

Case  19.— F.  I,.  Taylor:  "A  Case  of  Abscess  of  the 
Frontal  Lobe  of  Traumatic  Origin."  Nezv  York  Medical 
Journal^  May,  1908.  Male,  27  years  of  age.  Was  struck  with 
a  brick  above  the  right  eye  in  May,  1906.  Was  not  rendered 
unconscious.  A  month  later,  superficial  abscess  was  opened. 
Later,  headache,  apathy,  emaciation,  optic  neuritis,  slight 
paresis  of  the  left  side  of  the  face,  and  weakness  of  grip  in 
left  hand.  Stiffness  of  back  of  neck,  vomiting,  incontinence 
of  urine  and  feces.  Pulse  and  temperature  normal.  Opera- 
tion showed  abscess  in  frontal  lobe  on  right  side.  Recovery, 
with  poor  vision.  In  October  of  the  following  year  he  be- 
came unconscious,  had  several  convulsions,  and  died. 

Case  20. — Coulter:  Ophthalmoscope,  1909.  Female.  24 
years  of  age.  Piece  of  wood,  one  and  one-half  inches  long, 
was  driven  into  the  left  orbit,  through  the  upper  eyelid.    Re- 
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moved.  This  was  followed  by  a  convergent  quint  and  diplo- 
pia. vSwelling  in  upper  outer  angle  of  orbit.  Incised.  Three 
months  later:  apathy,  loss  of  memory,  pulse  80,  temperature 
subnormal.  Both  eyes  were  proptosed.  Left  external  rectus 
was  paralyzed.  Choked  disc.  The  skull  was  trephined  be- 
hind the  external  angle  of  the  left  orbit.  Abscess  was  found 
in  frontal  lobe.  A  month  later,  right  arm  and  leg  began  to 
twitch.  Trephined  over  motor  area,  and  another  abscess 
tapped.     Cure. 

Case  21. — Schorstein:  Lancet,  1909.  (1)  Male,  33  years 
of  age.  Tuberculosis,  with  bronchiectatic  cavities.  Coma. 
Facial  paralysis  left.  Muscular  spasm,  beginning  in  right 
arm.  Seven  days  later,  hemiplegia  of  right  side.  Three  days 
later,  death.  Two  abscesses  were  found  in  left  frontal  lobe 
on  autopsy. 

Case  22. —  (2)  Male,  21  years  of  age.  Tuberculosis,  with 
bronchiectatic  cavity.  Dullness  and  apathy.  No  other  symp- 
toms of  brain  involvement.  Pulse  84.  Temperature  97°  to 
99°  F.     Postmortem  showed  abscess  in  right  frontal  lobe. 

Case  23. — L.  V.  Cargill — ^Wm.  Turner — St.  Clair  Thomson  : 
"A  Case  of  Abscess  in  Left  Frontal  Lobe  Originating  from 
Suppuration  in  Left  Frontal  Sinus."  Proceedings  of  the 
Royal  Society  of  Medicine,  1907-1908.  ]\Iale,  31  years  of  age. 
Patient  had  an  orbital  cellulitis,  which  was  incised.  Four- 
teen days  later,  irritability  and  optic  neuritis.  Frontal  sinus 
was  opened  and  posterior  wall  found  necrotic.  Brain  cov- 
ered with  granulations.  Abscess  in  frontal  lobe  evacuated. 
Recover3^ 

Case  24. — M.  P.  Laurens:  Proceedings  of  Parisian  Society 
of  Lar\'ngolog}%  Otology  and  Rhinology.  Abstracted  in 
Journal  of  Laryngology,  1908.  Slow  cerebration,  pulse  48. 
Chronic  frontal  sinusitis.  Operation :  Posterior  bony  wall 
intact.  Infection  of  brain,  either  through  venous  or  lymphatic 
channels.  Abscess  in  frontal  lobe,  size  of  mandarin.  Re- 
covery. 

Case  25. — ^L.  M.  Hurd:  Transactions  of  American  Laryn- 
gological,  Rhinological  and  Otological  Society,  1910.  Dis- 
cussion to  Dr.  McCoy's  paper.  Chronic  pansinusitis,  epidural 
abscess,  frontal  lobe  abscess,  meningitis  and  death. 

Case  ?6. — J.  McCoy:  Transactions  of  Ainerican  Laryngo- 
logical,  Rjiinological  and  Otological  Society,  1910.     (1)  J.  L., 
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one  and  one-half  years  of  age.  Ethmoiditis.  External  oper- 
ation, Osteomyelitis  of  vertical  plate  of  frontal  bone.  Epi- 
dural abscess.  About  three  weeks  later,  paralysis  of  right 
arm  and  leg.  Ten  days  later,  coma.  Frontal  lobe  opened. 
!Large  quantity  of  pus  evacuated.     Death. 

Case  27. —  (2)  H.  E.,  10  years  of  age.  Frontal  sinusitis 
left.  External  operation  was  done  by  an  eye  surgeon.  Two 
months  later  necrotic  bone  in  posterior  wall  of  frontal  sinus 
was  removed.  Dura  covered  with  granulations.  This  was 
followed  by  intermittent  headaches.  Two  months  later,  con- 
vulsions. Large  abscess  found  in  frontal  lobe  of  brain.  Five 
days  later,  another  connecting  abscess  was  found.  Counter 
opening  was  made  in  temporal  region,  and  through  and 
through  drainage   instituted.     Recovery. 

Case  28. — Thos.  Hubbard:  Transactions  of  American 
Laryngological,  Rhinological  and  Otological  Society,  1903. 
Woman,  25  years  of  age.  Ozena.  Acute  mastoditis.  No 
operation.  Two  months  later,  mental  dullness  and  headache. 
Mastoid  tenderness  and  death.  Autopsy  showed  dura  ad- 
herent to  under  surface  of  right  frontal  lobe.  Small  abscess 
in  center  of  frontal  lobe. 

Case  29.— Fagge:  Guy's  Hospital  Reports,  1909,  Vol.  63. 
].  R.,  60  years  of  age.  Empyema  of  frontal  sinus.  Radical 
operation.  Headache,  apathy,  subnormal  temperature  and 
pulse* of  56.  Operation  showed  abscess  in  frontal  lobe  on 
left  side.  Death.  Postmortem  showed  abscess  extending 
from  orbital  surface  of  frontal  lobe  nearly  to  anterior  horn 
of  lateral  ventricle. 

Case  30. — J.  A.  White:  Transactions  of  American  Laryn- 
gological, Rhinological  and  Otological  Society,  1910.  Dis- 
cussion to  Dr.  McCoy's  paper.  Chronic  frontal  sinusitis.  No 
symptoms  of  brain  involvement,  except  some  dullness  of 
intellect.  Operation  evacuated  frontal  lobe  abscess.  Follow- 
ing operation,  unconsciousness.  Two  days  later,  lost  use  of 
right  arm  and  muscles  of  face.  Opened  another  abscess  in 
region  of  Rolandic  fissure.     Death. 

Case  31. — Stucky :  Anntals  of  Otology,  Rhixology  and 
Laryngology,  June,  1907.  Traumatic  ethmoiditis,,  with  men- 
ingitis and  abscess  of  frontal  lobe.  No  localizing  symptoms. 
Postmortem  showed  no  disease  of  pia  or  dura,  except  over 
cribriform  plate,  which  was  necrotic.     Fracture  through  inner 
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table  oi  left  frontal  sinus.  Anterior  and  middle  cerebral  con- 
volutions softened  and  infiltrated  with  pale  green  pus. 

Case  32. — Stucky:  Cleveland  Medicai  Journal,  March, 
1911.  Female,  49  years  of  age.  Pansinusitis.  Posterior  wall 
of  frontal  sinus  necrotic.  Dura  exposed  and  covered  with 
granulations.  Headache  and  delirium.  Improved  and  was 
well  for  three  months  after  operation.  Then  recurrence  of 
pain.  Dura  opened  and  cyst  of  frontal  lobe  found,  containing 
one  and  one-half  ounces  of  thin  straw-colored  fluid.  Died  of 
sepsis  four  months  later.  Postmortem:  Dura  thickened  and 
adherent  to  brain  in  frontal  and  temporosphenoidal  region. 
Base  of  brain  bathed  in  cloudy  fluid.  Entire  right  frontal 
lobe  contained  large  cavity  filled  with  creamy  fluid.  Walls  of 
cavity  one-fourth  inch  thick.  Anterior  half  of  right  tem- 
porosphenoidal lobe  also  disintegrated. 

Case  33. — Hans  Rische:  Zeitschr.  f.  Ohreiiheilk.,  Vol.  62. 
Male,  19  years  of  age.  Headache  and  swelling  above  left 
eye.  Incised  and  pus  evacuated.  Temperature  37  to  38°  C. 
Pulse  60.  Stupor,  vomiting.  No  pus  in  nose.  External  fron- 
tal sinus  operation.  Posterior  wall  of  frontal  sinus  showed 
small  perforation.  Dura  covered  with  granulations.  Dura 
incised.  Abscess  in  frontal  lobe  evacuated.  One-half  to  two 
drams.     Recovery. 

Case  34.- -Foster  Kennedy:  Journal  of  Nervous  and  Men- 
tal Diseases,  1911.  Struck  over  right  frontoparietal  region 
with  spent  bullet.  Bullet  entered  bone,  but  did  not  penetrate 
cranial  cavity.  Six  months  later,  headache  and  irritability. 
Optic  neuritis  on  left  side.  Slight  left  facial  weakness. 
Cerebrospinal  fluid  normal.  Wassermann  reaction  in  fluid 
positive.  Xo  history'  of  syphilis.  Loss  of  smell  on  right 
side.  Retrobulbar  neuritis  of  right  side.  Gradually  increas- 
ing left  hemiplegia.  Operation  showed  large  abscess  in  frontal 
lobe.     Recovery. 

Case  35. — Ernest  Sachs :  Joumcl  of  Nervous  and  Mental 
Diseases,  1911.  Boy,  4  years  of  age.  Two  weeks  before 
admission,  fell  and  struck  on  forehead.  Dull  and  irritable. 
On  day  of  admission,  right  arm  and  leg  became  suddenly  par- 
alyzed. Temperature  99  to  104°  F.  Lumbar  puncture  gave 
clear  sterile  fluid.  Three  days  later,  unconsciousness,  and 
convulsions  more  marked  on  the  right  side.  Vessels  of  left 
retina  tortuous.     Operation.     Frontal  lobe  abscess. 
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Case  36. — W.  Freudenthal :  International  Journal  of  Sur- 
gery, September,  1908.  ]\liss  J.  vS.,  25  years  of  age.  Acute 
right  frontal  sinusitis.  Headache  and  nasal  discharge.  Edema 
of  right  eye.  Killian  operation.  Posterior  wall  of  sinus 
eroded.  Dura  bulgmg.  Dura  incised.  Two  ounces  of  pus 
evacuated.  Following  operation  several  attacks  of  convul- 
sions on  left  side.     Death  several  days  later.     No  autopsy. 

Case  37. — Youl:  Lancet,  1847;  abstracted  by  Holt,  Arch- 
ives of  Pediatrics,  1898.  Child,  8  months  old.  Received 
wound  in  temporal  region  with  some  sharp  body  which  healed. 
Two  weeks  later,  vomiting  and  general  convulsions.  Died  in 
one  hour.  Autopsy  showed  abscess  containing  two  ounces  of 
pus,  in  frontal  lobe,  at  point  opposite  scar  of  external  v^•ound. 
Surrounding  brain  tissue  much  disorganized.  Abscess  com- 
municated with  lateral  ventricle. 

Case  38. — Wyss:  JaJirb.  f.  Kinderheilk.,  IV;  abstracted  by 
Holt  in  Archives  of  Pediatrics.  Boy,  10^  months  old.  Fell 
several  feet  and  struck  on  head.  Four  days  passed  before 
first  symptoms  occurred.  Sudden  onset  with  crying  and  se- 
vere pain  at  night,  followed  in  ten  hours  by  twitching  of 
right  arm  and  leg.  Eight  days  later,  paralysis  of  right  arm 
and  leg.  Fever.  Circumference  of  head  increased.  Six 
weeks  after  onset,  coma.  Pupils  equally  dilated.  Six  to  eight 
convulsions  daily,  during  one  of  which  the  child  died.  Autop- 
sy showed  left  hemisphere  larger  than  right,  owing  to  an 
enormous  abscess  involving  almost  the  entire  frontal  lobe. 
No  communication  with  ventricles,  which  were  distended 
with  clear  serum. 

Case  39. — Koehler:  Irrenfreund,  Heilbrunn,  1879,  \'ol. 
XXI;  abstracted  by  Holt  in  Archives  of  Pediatrics,  1898. 
Boy,  18  months  old.  Fell,  striking  head  against  a  file,  which 
penetrated  frontal  bone.  Four  weeks  later  scar  was  inflamed, 
and  piece  of  file,  one  inch  long,  was  removed.  Later,  vomit- 
ing and  coma.  Small  swelling  appeared  at  aperture  in  frontal 
bone,  which  pulsated  and  was  easily  reduced.  Pus  removed 
by  aspiration  and  patient  improved.  Coma  again  developed, 
but  upon  aspiration  no  pus.  Tremor  of  left  half  of  body. 
Death  in  coma.  Postmortem :  Abscess  size  of  egi^  in  left 
frontal  lobe,  communicating  with  opening  in  frontal  bone  and 
with  left  lateral  ventricle.  Pus  had  penetrated  through  the 
foramen  of  ^^lunro  into  right  ventricle.  Third  and  fourth 
ventricles  also  contained  pus. 


ABSCESS  OF  FRONTAL  LOBE  OF  BRAIN.  445 

Case  40.— Borelius :  Jalirb.  f.  KinderhcUk.,  Vol.  XXXII; 
abstracted  by  Holt  in  Archives  of  Pediatrics,  1898.  Boy,  4 
years  old.  Fell  upon  splinter  of  wood,  which  punctured  upper 
eyelid.  One  week  later,  lid  swollen  and  epileptiform  seizures 
and  other  cerebral  symptoms.  Xo  paralysis,  but  twitching 
was  more  marked  in  left  arm  and  leg.  Deep  incision  was 
made  in  upper  eyelid,  and  large  amount  of  pus  evacuated. 
Probe  passed  through  roof  of  orbit  into  frontal  lobe.  Drain- 
age tube  inserted,  and  patient  recovered.  Discharged  in  one 
month. 

Case  41.— Zdekauer:  Jahrh.  f.  Kinderheilk.,  1893,  Vol. 
XXX\' :  abstracted  by  Holt  in  Archives  of  Pediatrics,  1898. 
Boy.  3^  years  old.  Fell  upon  nail,  which  pentrated  left  side 
of  head.  Five  days  later  fever,  right  hemiplegia  and  left- 
sided  ptosis.  Tetnperature  39°  C,  pulse  45.  Over  left  tem- 
poral bone,  wound  from  which  pus  discharged.  Operation 
performed,  during  which  dura  was  found  to  be  fluctuating. 
Puncture  of  dura  released  two  ounces  of  green  foul-smelling 
pus.  Drainage  tube  inserted.  Recoverj',  except  for  paresis 
of  left  hand. 

Case  42. — Reiner:  Jahrh.  f.  Kinderheilk.,  XI;  abstracted  by 
Holt,  in  Archives  of  Pediatrics,  1898.  Male,  3  years  old. 
Rickets.  Cerebral  symptoms  of  six  weeks'  duration.  Bone 
disease  for  two  and  a  half  months.  Then  vomiting,  fever  and 
convulsions.  Headache  of  left  side  and  anesthesia  of  left  side 
of  face.  Diminished  hearing  on  left  side  and  paralysis  of  left 
sixth  nerve.  Convulsions  and  high  fever,  loss  of  speech  and 
loss  of  consciousness.  Cornea  ulcerated  and  perforated. 
Death  in  ten  days.  Postmortem  showed  large  abscesses  occu- 
pying nearly  whole  of  left  frontal  lobe.  Turbid  serum  in 
ventricles.  Purulent  meningitis  at  convexity  and  on  left  side 
of  base.  Extensive  necrosis  of  frontal  bone.  Dura  was  ad- 
herent here  and  greatly  thickened. 

Case  43. — Treitel :  "Ueber  Hirnabszesse  nach  Stirnhoeh- 
leneiterung.''  Deutsche  med.  Wochenschr.,  1898,  Vol.  22. 
Female,  22  years  of  age.  In  March,  1894,  nasal  obstruction, 
purulent  discharge  from  left  side  of  nose  and  pain  in  fore- 
head and  cheek.  Polypi  were  removed  from  left  side  of  nose 
on  several  occasions,  as  well  as  middle  turbinate.  In  De- 
cember, 1894,  severe  headache  on  left  side  of  forehead.  Ex- 
ternal operation  on  frontal  sinus.     Posterior  wall  was  rough. 
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Pain  did  not  disappear  after  the  operation.  In  April,  1895, 
she  was  operated  by  Dr.  Rotter.  He  found  dura  exposed 
over  an  area  of  one  cm.  A  larger  exposure  was  made  and 
the  brain  punctured.  No  pus  was  found.  On  May  20th,  re- 
peated convulsions.  Hemiparesis  of  right  side.  Pulse  nor- 
mal. Pupils  equal  and  reacted  well.  Eye  grounds  normal. 
On  May  22d,  repeated  punctures  of  brain  were  made.  No 
pus  found.  Brain  hernia  followed.  After  two  weeks,  por- 
tions of  this  became  gangrenous.  This  was  removed  and  base 
cauterized.  About  a  dram  of  pus  escaped.  On  August  6th, 
patient  was  discharged,  although  wound  still  secreted  pus  and 
the  hemiparesis  remained.  On  September  11th,  she  was  re- 
admitted and  frontal  sinus  again  operated  on.  In  October, 
convulsions.  In  March,  1896,  the  ethmoids  were  removed. 
On  March  21st,  death  during  a  convulsion.  Postmortem: 
Over  left  frontal  lobe  dura  adherent  to  brain.  Large  abscess 
in  frontal  lobe.  Basal  surface  of  frontal  lobe  hemorrhagic. 
Purulent  basillar  meningitis. 

Case  44. — ^J.  M.  Lee:  "Abscess  of  Frontal  Lobe  of  Brain 
and  Convulsions  Due  to  Accidental  Puncture  of  the  Orbital 
Roof."  Homeopathic  Bye,  Bar  and  Throat  Journal,  1897,  III. 
Male,  12  years  of  age.  Fell  on  stub  of  weed,  which  pene- 
trated right  upper  eyelid,  and  passed  through  sphenoidal  fis- 
sure into  frontal  lobe  of  brain.  Wound  healed  without  med- 
ical treatment.  Six  months  later,  convulsions.  Small  sup- 
purating point  on  lid  incised,  and  finally  a  piece  of  the  stub 
worked  out.  Wound  healed.  A  year  later  spasms  reappeared, 
and  lasted  three  weeks.  Cicatrix  again  opened,  and  piece  of 
stub  removed.  He  was  not  troubled  for  nearly  a  year,  when 
convulsions  returned,  and  lasted  six  months.  A  third  incis- 
sion  revealed  no  foreign  body.  Spasms  subsided  again.  A 
year  later  they  reappeared.  Eye  grounds  normal.  A  U-shaped 
flap  was  made  on  forehead.  Two  buttons  of  bone  were  re- 
moved by  trephine.  Dura  bulged  and  showed  a  small  open- 
ing through  which  seropus  discharged.  Dura  was  incised,  and 
cavity  was  seen  in  frontal  lobe.  Drainage.  Spasms  disap- 
peared in  one  week. 

Case  45. — Hanot:  Archiv.  Gen.  de  Med.,  Paris,  1890.  Large 
abscess  of  frontal  lobe,  without  paralysis  or  convulsions,  giv- 
ing during  life  the  clinical  picture  of  tubercular  meningitis. 

Case  46. — Wm.  MacEwen:   "The  Pyogenic  Infectious  Dis- 
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eases  of  the  Brain  and  Spinal  Cord." — (1)  Boy,  11  years  of 
age.     Was  admitted  on  May  9,  1889.    Ten  weeks  before,  he 
was  struck  by  a  stone  on  the  forehead,  an  inch  above  the  left 
eyebrow.     The  boy  was  unconscious  for  half  an  hour.     The 
wound  healed  in  three  weeks.    Beginning  four  days  after  the 
injury,  there  occurred  headaches,  which  gradually  increased 
in  intensity.     For  six  weeks  past,  somnolence  and  repeated 
attacks  of  vomiting.     About  a  month  before  admission  there 
occurred,   after  the    vomiting,    profuse    perspiration.     Pulse 
was  slow  and  weak;  respiration  slow  and  irregular;  temper- 
ature normal.    Patellar  reflexes  were  diminished.   Pupils  were 
unequal,  the  left  the  smaller.     Reaction  normal.     Slight  pare- 
sis of  the  left  internal  rectus.     Bilateral   optic  neuritis.     On 
May  17th,  convulsions  in  both  arms,  but  most  marked  in  the 
right.     Then  pleurosthotonus  to  left  side.     Operation  without 
narcosis.     Incision  through  the  scar  disclosed  carious  bone. 
This  was  removed  and  an  area  of  thickened  dura  was  exposed. 
Dura  was  incised,  showing  pia  adherent  to  it,  and  inflamed. 
An  aspirating  needle  encountered  pus  in  the  frontal  lobe  ati 
inch  from  the  surface.     Abscess  opened,  and  decalcified  bone 
drainage   tube   inserted.     Immediately   after   operation   there 
was  an  increase  in  rapidity  of  pulse  and  respiration.     G>n- 
>ciousness  returned.     Gradual  improvement  of  all  symptoms. 
Case  47. —  (2)   Boy,   11   years  of  age.     Admitted  in   1876. 
Two  weeks  before  admission  he  fell  and  struck  his  forehead 
upon  the  floor.     Six  days    later,  headache.     On    admission, 
wound,  one  and  one-half  inches  long,  was  seen  above  left  eye- 
brow.    Roughened  bone  could  be  felt  at  the  bottom.     Som- 
nolence.    Rectal  temperature.  100°  F.,  pulse  60  to  65.     Six 
days  later,  vomiting.    The  following  day,  chills.     In  the  even- 
ing, temperature  103°  F.     Five  days  later,  i.  e.,  twenty-six 
days  after  the  injury,  convulsions,  beginning  in  the  right  side 
of  the  face  and  extending  to  the  right  arm  and  leg.     This 
followed  by    paralysis    of  the  right  side,  and  aphasia.     The 
aphasia  lasted  an  hour,  then  disappeared.     Paralysis  improved 
after  several  hours.    Diagnosis  was  made  of  abscess  in  third 
frontal  convolution,  between  speech  center  and  internal  cap- 
sule.    Operation  was  refused.      Two   days   later,    death.     A 
partial  postmortem  was  allowed.     A  plate  of  bone  was  re- 
moved from  the  temporal  region,  the  upper  margin  of  which 
corresponded  to  the  third  frontal  convolution.     An  extradural 
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exudate  was  disclosed,  and  hyperemia  of  the  dura.  The  dura 
was  incised  and  reflected,  and  the  brain  incised,  At  a  depth 
of  one  inch  from  the  surface  an  abscess  was  encountered. 

Case  48. — R.  T.  Wilhamson:  "A  Case  of  Abscess  in  the 
Right  Frontal  Lobe  of  the  Brain."  Medical  Chronicle,  1890- 
91.  Male,  19  years  of  age.  Admitted  March  22,  1890.  On 
Februay  18th,  influenza  with  profuse  nasal  discharge  and 
frontal  and  occipital  headache.  Mentality  dull.  This  dull- 
ness became  progressively  more  marked.  Knee  jerks  absent. 
Optic  neuritis  in  right  eye.  Temperature  between  normal  and 
106.4°  F.,  antemortem.  Death  on  April  4th.  Postmortem : 
Large  abscess  in  anterior  part  of  right  frontal  lobe.  A  small 
amount  of  pus  in  right  ethmoidal  cells. 

Case  49. — J.  C.  Renton:  "Notes  on  a  Case  of  Cerebral 
Abscess,  Subsequent  to  Orbital  Periostitis."  Glasgow  Medical 
Journal,  1886.  Male,  12  years  of  age.  Admitted  October  17, 
1884,  for  what  appeared  to  be  a  right  orbital  cellulitis  of  ten 
days'  duration.  On  October  22d,  an  incision  was  made  along 
the  inner  side  of  the  upper  eyelid,  with  evacuation  of  pus. 
On  October  28th,  severe  headache,  pulse  64,  temperature  nor- 
mal. Vomiting.  On  November  11th,  spasms  of  left  side, 
which  soon  became  general  and  ended  in  death  on  the  same 
day.  Temperature  was  never  higher  than  99°  F.,  being  gen- 
erally 97.6°  F.  Postmortem :  Convolutions  over  right  frontal 
lobe,  slightly  flattened.  Right  orbital  plate  necrosed.  Dura 
inflamed  over  this  area.  Abscess  in  anterior  half  of  right 
frontal  lobe.  Abscess  cavity  lined  by  distinct  membrane. 
There  was  no  direct  communication  between  the  pus  from 
the  orbit  and  the  cerebral  abscess. 

Case  50. — J.  S.,  male.  27  years  of  age.  entered  my  service 
at  the  Manhattan  Eye,  Ear  and  Throat  Hos])ital  on  Novem- 
ber 10,  1912,  suffering  from  slight  deafness  in  the  right  ear, 
of  seven  years'  duration;  intermittent  purulent  discharge. 
pain  in  the  right  ear  for  two  weeks ;  mastoid  tender ;  drooping 
superior  wall  of  canal.  Mother  died  of  apoplexy  at  the  age 
of  52.  The  patient  never  had  had  anv  serious  illness.  \>ne- 
real  disease  denied.  Occupation,  glass  blower  and  prize 
fighter. 

On  November  12th.  under  gas  ether  anesthesia,  T  performed 
a  Schwartze-Stacke  radical  operation.  The  mastoid  was  part- 
ly pneumatic,  partly  eburnated,  and  contained  much  pus.    The 
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middle  ear  and  the  attic  contained  much  granulation  tissue, 
and  the  malleus  and  the  incus  were  necrosed.  The  stapes  was 
located  and  was  not  disturbed.  Neither  the  dura  nor  the 
sinus  was  exposed.  A 'flap  was  made  and  the  wound  sutured 
t-ehind.     Packed  with  sterile  gauze. 

The  wound  pursued  an  uneventful  course,  and  he  was 
transferred  at  the  end  of  eight  days  to  the  out-patient  depart- 
ment for  dressings. 

On  November  28th,  sixteen  days  after  the  operation,  while 
being  dressed  in  the  clinic  by  a  member  of  the  house  staff, 
tfie  patient  had  a  sudden  gush  of  blood  from  the  middle  ear 
cavity.  The  cavity  was  quickly  packed  with  iodoform  gauze, 
but  the  bleeding  was  not  controlled.  The  hemorrhage  was 
profuse,  flowing  through  the  gauze  packing  in  a  stream  off 
the  chin.  It  was  checked  by  Dr.  Stucky,  the  house  surgeon, 
who  repacked  firmly  with  iodoform  gauze.  The  patient  was 
placed  in  bed.  He  was  weak  and  pale,  but  the  pulse  was  of 
fair  quality.  Temperature  remained  below  100.°  A  full 
dressing  was  done  on  the  fourth  day  after  the  hemorrhage, 
when  the  wound  looked  clean. 

On  the  morning  of  the  fifth  day  (December  4th),  at  5:30 
o'clock,  the  patient  had  a  convulsion,  lasting  from  five  to 
six  minutes.  He  was  not  seen  by  a  doctor  during  this  con- 
vulsion. The  nurse  described  it  as  ''severe,"  "the  patient 
shaking  all  over,  the  head  retracted,  with  frothing  at  the 
mouth  and  gripping  at  the  bed  clothes  with  both  hands."  The 
house  surgeon  arrived  as  the  convulsion  was  over.  He  de- 
scribed the  condition  as  follows :  "Cold  perspiration  over  the 
entire  body.  Both  pupils  markedly  contracted,  equal  and  re- 
acted to  light.  The  patient  could  not  be  aroused  to  answer 
questions.  The  pulse  was  full,  strong,  regular,  84;  tempera- 
ture, rectal,  102.°  Respirations  34.  A  full  dressing  was 
done  and  the  wound  looked  healthy." 

Fifteen  minutes  later  there  was  another  convulsion,  lasting 
tor  a  few  minutes.  This  was  also  over  before  the  house  sur- 
geon could  be  summoned.  At  9  a.  m.,  the  temperature  was 
^°  respirations  22.  pulse  112.  At  3  p.  m..  the  temperature 
was  100.8,°  respirations  24,  pulse  116.  Blood  count:  Leuco- 
cytes 15,000;  polymorphonuclear  leucocytes,  89  per  cent; 
small  lymphocytes,  7  per  cent ;  large  lymphocytes,  4  per  cent. 
Wassermann  positive  on  December  10th.     Blood  culture  neg- 
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ative.  Spinal  fluid  under  high  pressure,  but  clear  and  "non- 
meningitic,"  according  to  chemical  tests  by  Drs.  Kopetzky 
and  Callison.  Color  clear,  copper  reducing  substance  pres- 
ent. Lactic  acid,  marked  reaction.  Noguchi  test  weakly  pos- 
itive. Hydrochloric  acid  precipitation  test  negative.  No 
polymorphonuclear  leucocytes  in  stained  smears.  Culture  neg- 
ative. Urine  negative,  except  for  faint  trace  of  albumin. 
Eyes,  fundi  normal.  (Drs.  Webster,  Thomson  and  Van  Fleet.) 
After  the  convulsions,  the  patient  lay  with  eyes  closed  and 
drawn  expression,  but  usually  quiet.  He  complained  only  of 
headache,  and  if  asked  how  he  felt  he  replied,  "All  right,  ex- 
cept for  a  dull  headache."  Asked  to  localize  the  headache, 
he  said  that  it  was  "over  the  whole  right  side  of  the  head  and 
forehead."  The  headache  persisted  and  the  patient  very 
gradually  became  stuporous.  The  whole  right  side  of  the 
head  became  tender  to  percussion.  He  did  not  answer  ques- 
tions promptly,  but  up  to  two  hours  before  he  became  coma- 
tose answered  intelligently.  He  remembered  his  name,  age, 
address,  and  could  give  a  good  history  of  his  trouble.  The 
temperature  never  went  higher  than  102,°  nor  lower  than 
99.4.°  The  pulse  was  never  lower  than  80,  until  December 
10th,  when  it  varied  between  60  and  78 — always  full  and  reg- 
ular. On  December  6th,  Kernig  was  negative,  Babinsky 
negative,  no  ankle  clonus,  no  stiff  neck.  On  December  10th, 
Kernig  positive,  Babinsky  positive,  the  neck  ,stiff,  no  ankle 
clonus.  On  December  11th,  Kernig  positive,  Babinsky  posi- 
tive, ankle  clonus  very  marked  and  equal,  and  neck  stiff.  The 
patient  had  an  attack  of  typical  Jacksonian  epilepsy,  begin- 
ning in  the  toes  of  the  left  foot  and  extending  over  the  whole 
left  side. 

The  patient  was  at  once  placed  on  the  table,  and  the  middle 
cerebral  fossa  was  exposed  by  removing  the  tegmen.  In- 
cision through  the  dura  gave  two  to  three  ounces  of  thick, 
creamy,  foul  pus,  which  seemed  to  flow  from  the  anterior 
limit  of  the  incision.  The  brain  tissue  protruded  rapidly  until 
a  hernia  of  the  brain  filled  the  bone  wound.  Examination  of 
the  brain  substance  with  a  knife  in  all  directions,  failed  to 
locate  any  deep  abscess.  A  cigarette  drain  was  inserted. 
After  the  operation,  temperature  was  102,°  pulse  124,  respira- 
tions 22.  Intravenous  saline  infusion,  on  the  table.  The  pa- 
tient never   regained    consciousness.     The    temperature    re- 
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mained  between  102°  and  103,°  until  December  15th,  just 
before  his  death. 

Autopsy  by  Drs.  Braun  and  Friesner  and  Stucky.  There 
was  a  large  subdural  abscess  over  the  right  hemisphere,  ex- 
tending posteriorly  to  the  posterior  limit  of  the  parietal  lobe. 
There  was  a  large  abscess  (See  Fig.  1),  the  size  of  a  hen's 
egg,  thick-walled,  full  of  greenish-yellow,  foul  pus,  occupying 
most  of  the  right  frontal  lobe;  this  abscess  had  burst  and 
drained  into  the  subdural  space  and  probably  was  the  source 
of  the  subdural  abscess.  The  accessory  sinuses  of  the  nose 
were  absolutely  normal.  The  internal  carotid  artery  con- 
tained a  clot  and  was  eroded  at  the  knee,  where  there  was  a 
dehiscence  of  the  bone.     (See  Fig.  2.) 

This  case  presents  several  points  of  g^eat  interest  to  me. 

First. — There  was  no  doubt,  early  in  the  case,  that  there 
was  intracranial  pressure;  and  early  exploration  of  the  brain 
was  not  undertaken  because  there  was  no  localizing  symptom. 
The  attack  of  Jacksonian  epilepsy  was  the  first  localizing 
symptom. 

Second. — Exposure  of  the  dura  through  perfectly  healthy 
bone  of  the  tegmen  of  the  antrum  and  the  attic  revealed  what 
at  the  time  of  operation  was  supposed  to  be  a  superficial  ab- 
sess  in  the  temporosphenoidal  lobe  of  the  brain. 

Third. — The  presence  of  a  large  deep  abscess  was  strongly 
suspected,  because  of  the  rapid  formation  of  the  large  hernia 
of  the  brain,  and  the  brain  was  thoroughly,  though  fruitlessly, 
explored. 

Fourth. — The  finding  of  an  unsuspected  abscess  in  the 
frontal  lobe,  the  fact  that  it  had. burst,  and  the  fact  that  the 
pus  from  it  was  the  cause  of  the  subdural  abscess. 

Fifth. — The  pus  from  the  abscess  showed  no  growth  after 
forty-eight  hours  on  Loeffler's  blood  serum. 

Sixth. — The  presence  of  a  dehiscence  in  the  bony  canal  of 
the  internal  carotid  artery,  and  the  presence  of  a  perforation 
through  the  walls  of  the  carotid  artery  at  the  site  of  the 
dehiscence  in  the  bone. 

Seventh. — The  occurrence  of  a  severe  hemorrhage  from 
the  internal  carotid  fourteen  days  after  operation. 

This  case  may  not  have  been  of  otitic  origin,  but  I  believe 
It  to  have  been.  It  seems  reasonable  to  suppose  that  the 
dehiscence  in  the  bone  of  the  carotid  canal  allowed  of  an  ero- 
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sion  and  infection  of  the  walls  of  the  artery,  land  that  the 
abscess  was  the  direct  result. 

One  of  the  most  constant  localizing  symptoms  of  frontal 
lobe  abscess  is  hemiplegia.  In  the  case  under  discussion  this 
symptom  was  undoubtedly  due  to  the  extension  of  the  sub- 
dural abscess  over  to  the  motor  area.  In  some  of  the  other 
cases  reported,  the  hemiplegia  was  due  either  to  the  abscess 
involving  the  internal  capsule,  to  the  accompanying  encepha- 
litis which  involved  the  internal  capsule,  or  to  pressure  of 
the  abscess  upon  the  motor  area. 
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S.  MacCuEn   Smith,  M.  D.,  Philadelphia. 

Chas.  W.  Richardson,  M.  D.,  Philadelphia. 

The  subject  assigned  to  our  deliberation  naturally  divides 
itself  into  two  distinct  parts,  and  yet  in  the  final  analysis  the 
postgraduate  teaching  is  closely  dependent  upon  the  thorough- 
ness of  the  undergraduate  work. 

FIRST. — "the     teaching      OF      OTOLARYNGOLOGY      TO      UNDER- 

GR-\DUATES." 

In  order  to  ascertain  what  methods  are  followed  and  what 
views  are  held  in  the  various  leading  universities  of  this  con- 
tinent upon  this  question,  your  committee  submitted  a  series 
of  questions  to  the  professors  of  otolaryngology  in  forty  of 
the  leading  institutions,  the  list  of  these  being  compiled  from 
the  Carnegie  Foundation  Bulletin  No.  4,  entitled  "Medical 
Education  in  the  L'nited  States  and  Canada." 

These  questions  were  as  follows : 

1.  Should  the  "course  of  instruction"  be  extended  over 
one  or  two  years? 

2.  How  many  hours  should  be  devoted  to  this  "course  of 
instruction"? 

3.  What  proportion  should  be  clinical  and  what  didactic? 

4.  In  what  order  should  these  be  given? 

5.  What  should  be  the  limits  of  such  a  "course  of  instruc- 
tion," having  in  view  the  necessities  of  the  general  practition- 

*Adopted  by  the  American  Laryngological,  Rhinological  and 
Otological  Society,  May,  1913. 
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er,  and  the  proper  balance  of  the  subjects  of  a  medical  cur- 
riculum I 

6.  Should  "operations''  form  part  of  such  a  "course  of  in- 
struction" ? 

7.  Should  a  separate  examination  in  otolaryngology  form 
an  integral  part  of  the  final  examination? 

N.  B. — In  answering  the  above  questions,  which  are  in- 
tended to  ascertain  the  personal  views  of  those  responsible 
for  otolaryngology  in  the  leading  medical  colleges  of  the 
United  States  and  Canada,  it  is  desirable  to  indicate  briefly 
also  to  what  extent  these  personal  views  are  carried  out  in  the 
institutions  with  which  the  writer  is  connected. 

Replies  were  obtained  from  some  thirty-one  institutions, 
including  over  twenty  states  and  provinces,  so  that  the  opin- 
ions elicited  may  be  considered  fairly  representative.  In  pe- 
rusing these  reports  your  committee  was  agreeably  surprised 
to  find  so  little  divergence  in  either  practice  or  opinion  as  the 
replies  revealed,  and  have  therefore  the  greater  confidence  in 
submitting  the  resolutions  which   form  their  conclusions. 

We  regret  that  we  were  unable  to  elicit  satisfactory  infor- 
mation as  to  the  amount  of  "individual  instruction"  given  to 
each  student.  Where  the  number  in  the  classes  are  consid- 
erable (and  if  possible  that  number  should  never  exceed  six 
students),  as  Mygind^  points  out,  "the  student  ig  apt  to  ac- 
quire superficiality  in  the  examination  of  the  patient."  This 
fault  is  undoubtedly  in  many  cases  due  to  the  teacher  not 
having  sufficient  time  to  take  each  pupil  individually  and 
teach  him  all  the  details  he  should  observe." 

We  note  also  that  the  idea  still  lingers  in  the  minds  of 
some  of  our  leading  instructors,  that  didactic  lectures  form  an 
adequate  means  of  instruction.  About  one-fourth  of  those 
reporting  asked  for  equality  between  didactic  and  clinical  in- 
struction. Surely  this  cannot  be  right.  The  regions  involved 
in  otolaryngology  are  such  as  lend  themselves  least  readily 
to  demonstration  by  lectures,  or  even  by  lecture-clinics.  It 
is  only  in  so  far  as  the  student  receives  "individual  instruc- 
tion" on  the  living  subject,  that  he  can  acquire  an  adequate 
knowledge  of  his  subject  in  the  limited  time  which  can  be 
spared  in  the  overcrowded  medical  curriculum. 

This  "individual  instruction"  requires  time,  patience  'and 
competent  assistants ;  but  these  are  well   worth  the   expense 
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involved,  as  by  properly  instructing  the  student  of  medicine 
in  Otolaryngology,  we  will  do  much  to  avoid  the  conditions 
which  now  lead  to  the  foisting  of  vast  numbers  of  what  we 
may  style  pseudospecialists  upon  the  public.  To  quote 
Mygind-  again:  "A  few  cases  examined  and  followed  thor- 
oughly teach  the  student  to  observe,  and  give  him  better 
experience  than  a  great  number  of  cases  examined  super- 
ficially." 

"Individual  instruction,"  as  pointed  out  above,  demands 
competent  assistant  instructors,  but  the  governing  boards  of 
GUI'  universities  must  be  compelled  to  realize  the  absolute 
necessity  which  exists  for  the  proper  balancing  of  the  med- 
ical curriculum,  so  as  to  turn  out  all  around  general  prac- 
titioners, and  must  provide  the  equipment  therefor. 

Another  point  which  your  committee  deem  worthy  of  criti- 
cism in  dealing  with  these  reports  is  the  scope  of  the  instruc- 
tion with  regard  to  text  books.  Such  a  course  should  get 
as  far  away  from  the  text  book  as  possible.  We  cannot  in 
the  least  agree  with  the  gentleman  who  reported  in  answer  to 
question  five,  "that  the  contents  of  the  required  text  book  on 
these  subjects  should  be  covered,  chiefly  by  recitations."  (Note 
the  itahcs.)  The  student  should  be  led  to  read  up  the  cases 
he  sees  in  one  of  the  many  excellent  text  books  which  are  at 
his  command,  but  to  cover  a  text  book  by  recitation  is  siniply 
to  waste  time,  and  must  lead  to  superficiality. 

Every  student  of  medicine  has  a  right  to  be  graduated  pri- 
marily as  a  general  practitioner.  The  first  task  of  every  gen- 
eral practitioner  is  diagnosis.  Xo  amount  of  text  book  reci- 
tation will  develop  the  ability  to  diagnose  correctly  in  oto- 
laryngolog}',  unless  there  go  beforehand  the  visual  knowledge 
of  the  normal  as  contrasted  with  the  abnormal,  the  education 
of  the  eyes,  ears  and  fingers.  This  education  means  actual 
work  upon  the  patient,  and  the  "course  of  instruction"  should 
therefore  be  almost  wholly  clinical. 

As  regards  the  order  in  which  instruction  should  be  given, 
some  of  the  teachers  feel  strongly  that  any  didactic  instruction 
should  be  given  as  the  finale,  to  enable  the  student  to  co- 
ordinate his  observations  and  place  them  in  related  groups. 

By  question  five  we  hoped  to  elicit  a  sufficient  answer  to 
a  difficult  proWem.  With  the  daily  advance  of  medical  sci- 
ence, new  subjects  are  with  loud  voices  demanding  admission 
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above  course,  except  that  in  so  far  as  may  l>e  possible,  each 
student  should  be  permitted  to  assist  at  the  performance  of 
the  simpler  varieties,  that  he  may  become  practically  ac- 
quainted with  the  methods  of  procedure  and  the  objects 
sought. 

Seventh. — That  a  special  separate  examination  in  otolaryn- 
gology, preferably  clinical,  conducted  by  the  professor  of 
otolaryngology,  should  form  part  of  the  final  examination  in 
medicine  of  every  universit}'  and  every  licensing  body. 

Eighth. — That  a  copy  of  these  resolutions  be  forwarded 
to  the  medical  faculty  of  every  university  and  college  of  med- 
icine, as  well  as  to  every  state  or  provincial  examining  board 
in  the  United  States  and  Canada. 

SECOND. — THK  TEACHING  OF  OTOLARYNGOLOGY  TO  POST- 
GRADUATES. 

The  second  part  of  our  report  concerns  postgraduate  in- 
structions in  otolaryngology,  and  while  the  former  was  aimed 
at  the  production  of  the  well  rounded  general  practitioner, 
this  must  endeavor  to  achieve  the  evolution  of  the  scientific 
specialist. 

The  subject  is  much  to  the  fore  on  this  continent  and  else- 
where. Last  year  the  Journal  of  Laryngology,  Rhinology  and 
Otology  published  an  able  series  of  articles  upon  the  educa- 
tion of  the  specialist  in  throat,  nose,  and  ear  disease,  in  Den- 
mark, Germany,  Italy,  Austro-Hungary,  and  France.  In  Hrit- 
ain,  it  formed  a  topic  of  general  discussion  at  the  Liverpool 
meeting  of  the  British  Medical  Association.  On  this  conti- 
nent it  has  led  to  the  publication  of  recent  papers  by  Shani- 
baugh,*  Ellett,-^  Cragin*'  and  others,  and  formed  the  basis  of 
an  interesting  discussion  before  this  society  two  years  ago,  a 
discussion  which  led  to  the  formation  of  the  committee  now 
reporting.  A  pronouncement  by  this  important  organization 
will  therefore  be  quite  apropos  at  this  serious  juncture,  for  we 
must  not  forget  that  with  privilege  comes  responsibility,  and 
this  society,  whose  membership  is  so  extensive  and  whose 
influence  so  widespread,  should,  noblesse  oblige,  lead,  not 
follow,  in  the  making  of  an  intelligent  public  opinion. 

In  opening  the  discussion  of  the  question  before  the  British 
Medical  Association,  Mygind"  of  Copenhagen  stated  that 
"Although  there  is  no  regular  system  of  education  of  the  spe- 
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cialist  in  otolaryngolog}'  in  Germany  or  Austria,  we  may 
divide  the  practical  education  into  three  stages,  through 
which  the  speciaHst  generally  passes,  both  in  these  two  cotiii- 
tries  and  in  most  other  continental  countries. 

1. — The  first  stage:  The  preliminary-  education  which  each 
student  received  at  the  university.  It  is  compulsory  in  most 
continental  countries  and  extends  over  a  period  of  one  term. 
2. — The  second  stage  is  represented  by  the  education  which 
many  future  specialists  receive,  after  having  left  the  univer- 
sity, at  one  of  the  numerous  postgraduate  courses  which 
nearly  every  university  and  many  hospitals  offer,  and  which 
are  given  either  by  professors  or  by  private  docents  attached 
to  the  university.  In  Austria  they  are,  according  to  Frey. 
divided  into  six  different  kinds:  (a)  Clinical  diagnosis  and 
treatment;  (b)  functional  tests;  (c)  bedside  work;  (d)  sur- 
gical practice  on  the  cadaver ;  (e)  practical  treatment  and 
minor  operations  in  out-patient  department;  (f)  demonstra- 
tions and  lectures  on  normal  and  pathologic  anatomy,  histol- 
ogy,  and  physiology,  to  which  quite  lately  has  been  added 
(g)  pathology  and  diagnosis  of  labyrinthine  diseases. 

3. — The  third  stage  is  the  education  the  future  specialist 
receives  as  assistant  at  a  special  clinic  attached  generally  to 
a  university  or  a  general  hospital. 

The  third  stage  is  undoubtedly  the  backbone  of  the  whole 
education  of  the  specialist,  and  it  is  only  a  rare  exception  that 
a  medical  man  on  the  continent  nowadays  is  universally  recog- 
nized as  a  specialist  without  having  been  for  some  time  assist- 
ant at  a  public  clinic.  In  Germany  and  Austria,  and  also  in 
some  other  continental  countries,  so  much  stress  is  laid  upon 
this  part  of  the  education  that  one  often  meets  specialists  of 
a  considerable  scientific  reputation  remaining  for  ji  consid- 
erable number  of  years  assistants  at  a  special  clinic,  in  order 
to  stand  a  good  chance  when  a  chair  in  otolaryngolog)'  is  va- 
cant at  a  university.  After  having  been  appointed  an  assist- 
ant for  a  considerable  period  at  a  special  clinic,  and  after 
having  given  proofs  of  scientific  ability — in  Germany  an 
officially  approved  dissertation  must  be  printed — the  special- 
ist may  have  in  Germany,  Austria,  and  Italy  the  title  of  pri- 
vat  docent  conferred  upon  him  by  the  university. 

This  gives  him  the  right  of  teaching  in  the  university  and 
enrolls  him  in  that  high  but  by  no  means  numerous  class  of 
specialists  from  whom  the  professors  are  chosen." 
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Up  to  the  present  on  this  continent  there  is  no  recognized 
portal  to  the  specialty.  On  the  other  hand,  the  gates  may  be 
said  to  be  many,  and  yet,  "mirabile  dictu,"  our  towns  and  vil- 
lages and  even  our  cities  are  filled  with  "specialists"  who  have 
entered  by  no  gate  whatever,  but  have  simply  "climbed  over 
the  wall,''  and  are  to  some  extent,  at  least,  to  be  considered 
merely  as  "thieves  and  robbers." 

The  house  surgeon  attached  for  three  months  to  the  oto- 
laryngologic service  of  a  hospital,  the  general  practitioner  who 
derives  his  knowledge  of  the  subject  from  a  six  weeks'  course 
in  a  postgraduate  school,  and  the  man  who  takes  a  run  in 
Europe  immediately  after  graduation,  alike  think  themselves 
worthy  to  be  ranked  as  specialists. 

As  long  ago  as  1892,  Osier''  pointed  out  that  there  is  "se- 
rious danger  in  the  attempt  to  manufacture  rapidly  a  highly 
complex  structure  from  ill  seasoned  material." 

As  Shambaugh  says,**  "there  is  a  deplorable  lack  of  proper 
standards  in  medical  education,  and  the  specialties  of  the  eye, 
ear,  nose,  and  throat  have  had  to  carry  a  disproportionate 
share  of  these  ill  trained  practitioners." 

Again,  as  Amberg  so  clearly  puts  it,  "From  the  standpoint 
of  a  well  regulated  and  governed  community,  it  represents 
anarchy,  and  anarchy  is  the  absence  of  government,  the  state 
of  society  in  which  there  is  no  supreme  power." 

It  is  time  we  had  done  with  this  farcical  sort  of  prepara- 
tion, if  our  specialty,  worthy  as  it  is  of  the  best,  is  not  to  be 
dragged  in  the  mire  as  a  result  of  the  ignorance  of  anatomy, 
diagnosis.,  and  technic  displayed  by  a  very  large  proportion 
of  the  rank  and  file  of  those  who  now  style  themselves 
"specialists  in  diseases  of  the  ear,  nose  and  throat." 

We  all  know  the  facts,  and  we  deplore  them.  Now,  what 
can  be  done  to  face  and  overcome  the  difficulties  of  the  sit- 
uation? We  must  first  decide  what  constitutes  the  standard 
of  proper  training,  then  provide  for  its  acquirement,  and 
finally  bring  such  influence  to  bear  upon  state  legislatures  as 
to  secure  the  legal  enactment  that  only  specialists  provided 
with  this  training  may  practice  as  such. 

Those  who  have  written  upon  this  subject  are  agreed  that 
not  less  than  two  years  should  be  devoted  to  preparation  for 
practice  as  a  specialist.  This  should,  however,  be  preceded 
by  one  or  more  years  spent  in  general  practice ;  or  better,  as 
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house  man  in  the  nicJical  anil  surj^ical  services  of  a  jjood  hos- 
pital, at  least  half  the  time  beinjj  devoted  to  surj^^ery.  The 
specialist  course  itself  must  embrace  hiijhly  specialized  studies 
in  the  anatomy,  physiolojjy,  embryolo'jy,  patholoijy,  physics, 
and  therapeutics,  which  bear  upon  the  subject,  operation  on 
the  cadaver,  etc. 

The  time  required  for  this  course  will  occupy  at  least  six 
months.  In  addition  the  candidate  nnist  subsequently  serve 
as  a  resident  assistant  in  a  special  hospital  or  in  a  similar  posi- 
tion in  the  special  service  of  a  large  general  hospital,  for  a 
period  of  not  less  than  eighteen  months,  and  to  provide  suf- 
ficiency of  experience,  the  special  clinic  should  work  daily, 
and  should  have  at  least  fifteen  beds  assigned  to  its  use.  In 
this  connection  it  is  well  to  insist  that  during  the  last  six 
months  of  his  service  the  candidate  shall  act  as  a  senior  assist- 
ant in  the  major  operations  and  personally  perform  those  less 
important. 

Where  shall  such  training  be  provided?  Without  doubt 
the  scientific  part  must  be  placed  solely  under  the  control  of 
the  universities,  for  these  are  the  proper  bodies  to  provide 
postgraduate  instruction.  In  as  much  as  the  universities  are 
amenable  to  the  public  opinion  of  such  bodies  as  our  own,  and 
as  they  stand  for  increasingly  higher  ideals,  there  is  a  guar- 
antee that  the  instruction  provided  would  be  thoroughly  sci- 
entific and  comprehensive. 

Xot  every  university  could  at  present  undertake  such  post- 
graduate instruction,  but  a  few  judiciously  selected  centers 
could  be  found  even  now,  where  such  courses  as  we  suggest 
could  be  given. 

With  regard  to  the  hospital  training  of  the  candidates  we 
are  not  so  limited.  vSeveral  first-class  special  hospitals  exist 
whose  housemen  are  in  demand  by  institutions  which  cannot 
now  train  their  specialist  juniors. 

The  terms  of  service  in  these  special  hospitals  are,  so  far 
as  we  know,  never  less  than  eighteen  months. 

In  the  special  services  of  the  larger  general  hospitals  it  is 
becoming  increasingly  common  for  the  house  surgeon  in 
otolaryngology  to  be  obliged  to  serve  for  eighteen  months,  to 
confine  himself  to  these  subjects  only,  and  to  be  selected  from 
applicants  who  have  been  several  years  out  of  college  and 
who  have  decided  to  devote  their  future  to  otolarvngolog\'. 
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It  would  not  be  difficult  to  draw  up  a  schedule  of  the  re- 
quirements which  such  institutions  must  fulfill,  if  their  cer- 
tificates ^of  services  rendered  are  to  count  in  the  qualifyinj^ 
of  candidates. 

It  woiild  not  be  necessary  to  confine  the  candidate  to  such 
positions  as  he  could  find  on  this  continent,  and  in  any  event 
there  might  easily  be  arranged  provision  for  the  candidate 
pursuing   further  study   in   Europe. 

To  add  a  fitting  coping  stone  to  the  structure  whose  erec- 
tion we  are  considering,  the  candidate  should  finally  be  com- 
pelled to  present  himself  to  one  of  the  universities  supplying 
the  postgraduate  instruction  indicated  above  for  examination 
on  the  work  embraced  in  the  entire  course,  and  the  successful 
candidate  should  be  given  a  degree — that  of  Ph.  D.  (otolaryn- 
gology), has  been  suggested  in  several  quarters. 

In  sketching  the  above  course  we  have  drawn  nothing 
fanciful,  for  at  the  present  time  every  man  who  is  desir- 
ous of  placing  himself  at  the  top  of  the  ladder  in  our  specialty, 
in  one  v/ay  or  another  pursues  such  a  course  of  study,  but 
often  finds  with  regret  that  he  has  not  been  wisely  advised  in 
his  choice  of  work,  and  places  to  work  in,  and  there  is  no 
arrangeinent  for  the  examination  anywhere,  except  that  indi- 
cated in  the  above  quotation  from  Alygind,  viz.,  in  Germany. 

The  final  step,  that  of  securing  legislative  measures,  would 
of  necessity  be  difficult  to  attain,  but  public  opinion  will  ere 
long  demand  that  we  be  protected  from  the  incompetent  spe- 
cialist as  we  are  now  from  the  ill  trained  dentist. 

The  program  sketched  above  takes  no  account  of  the 
postgraduate  school  as  at  present  organized,  nor  need  it  do  so. 
The  case  against  the  present  condition  in  postgraduate  teach- 
ing has  been  ably  stated  by  IHrkett.^"  and  need  not  be  repeated 
here. 

By  no  reconstruction  which  we  know  could  we  hope  to 
secure  any  control  of  institutions  which  are  simply,  after  all, 
incorix)rated  for  the  purpose  of  dividends.  They  came  into 
existence  to  fill  a  need  produced  by  the  poor  character  of  the 
instruction  in  general  medicine  given  by  many  of  the  schools 
of  medicine,  many  of  which  were  themselves  proprietary,  and. 
as  Shambaugh  has  already  said,  "when  the  undergraduate 
instruction  in  medicine  has  been  thoroughly  done,  the  ele- 
mentary work  in  the  specialties  will  not  require  the  subsequent 
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patching,  which  is  all  that  the  existing  postgraduate  schools 
are  prepared  to  do."  "  The  Carnegie  Report  has  alteady 
effected  a  marvelous  change  through  the  public  opinion  its 
revelations  have  aroused  and  the.  proprietar)'  school  is  ^doomed. 

With  regard  to  postgraduate  teaching  in  otolaryngology, 
your  committee  beg  to  recommend — 

First. — That  the  time  has  arrived  to  standardize  the  de- 
gree of  scientific  attainment  and  of  clinical  training  which 
shall  qualify  those  who  wish  to  begin  the  practice  of  otolaryn- 
golog)'  as  a  specialty. 

Second. — That  the  report  of  this  committee  now  submitted 
forms  a  suitable  basis  for  such  standardization.    . 

Third. — That  a  committee  representing  this  society  be  ap- 
pointed to  work  out  the  details. 

Fourth. — That  the  other  associations  of  otolaryngologists 
on  this  continent,  viz,.,  The  American  Medical  Association, 
The  Academy  of  Ophthalmology,  Laryngology  and  RhincJogy, 
The  American  Laryngological  Society,  The  American  Otologi- 
cal  Society,  be  and  are  hereby  invited  to  appoint  representa- 
tives to  act  ^vith  the  above  committee  from  this  society,  so 
that  the  action  finally  taken  shall  represent  to  the  fullest  ex- 
tent the  consensus  of  opinion  of  American  and  Canadian 
otolarvngolog>'. 
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XXV. 

SUSPENSION  LARYNGOSCOPY  WITH  DEMONSTRA- 
TION OF  METHOD.* 

By  Wolff  Freudenthal,  M.  D., 

New  York. 

It  is  not  so  long  ago  that  we  thought  inspection  of  the  air 
passages  was  a  closed  chapter  and  that  nothing  more  was 
to  be  accomplished  in  that  direction.  Then  Killian  introduced 
bronchoscopy,  and  this  was  followed  by  other  new  ideas.  1 
need  only  mention  the  names  of  Mosher,  Jackson,  von  Gyor- 
gyai,  Hays,  Yankauer,  Beck,  and  Edgar  Holmes  of  Boston, 
to  bring  to  your  minds  a  great  deal  that  has  been  done  of  late. 
But  laryngolog}^  i.s.  advancing  rapidly,  and  today  again  we 
have  something  entirely  new.  i.  e.,  suspension  laryngoscopy. 

This  latest  discovery  of  Killian's  is  not  only  very  interesting, 
but  his  method  is  of  great  practical  value  in  many  cases,  and 
it  has  been  tried  by  the  writer  in  a  series  of  experiments  which 
have  extended  over  nine  months.  In  the  first  publicationt  on 
suspension  laryngoscopy,  its  advantages  and  shortcomings 
were  defined,  and  after  larger  experience  we  hold  practically 
the  same  views. 

It  is  unnecessary  to  describe  the  method  just  demonstrated 
in  detail,  as  you  have  seen  it  today  and  can  find  the  full  ac- 
count in  the  publication  mentioned.  Permit  me,  however,  to 
give  some  additional  points  which  may  prove  useful. 

Besides  the  necessary  instruments,  the  first  thing  required 
is  good  illumination.  The  best  for  operative  work,  and  the 
only  kind  advisable,  is  a  good  Kirstein  headlight.  For  other 
work,  a  small  lamp  (or  two)  attached  sideways  may  be  help- 
ful.    The   second  requisite  is  a  room  that  can  be  darkened 


♦Read  before  the  nineteenth  annual  meeting  of  the  American 
Laryngological,  Rhinological  and  Otological  Society,  held  at  Wash- 
ington, D.  C,  May  8,  9,  10,  1913. 

tWolff  Freudenthal:  Personal  Observations  with  Suspension 
Laryngoscopy.     Medical  Record,  February  22,  1913. 
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(absolute  darkness  is  unnecessary j  ;  and  the  third,  an  assist- 
ant with  some  experience  in  handling  the  apparatus.  Trivial 
as  these  things  seem  to  be,  they  are  very  important. 
The  writer  speaks  from  experience.  Once,  on  being  called 
to  a  general  hospital  to  remove  a  growth  from  the  larynx, 
a  total  failure  resulted,  owing  to  the  lack  of  proper  facilities. 
At  another  time  the  assistant  was  entirely  at  fault,  as  he  manip- 
ulated the  handle  so  roughly  that  he  irritated  the  patient,  who 
was  of  a  very  nervous  temperament,  and  nothing  could  be 
accomplished  under  local  anesthesia. 

Only  once  a  slight  accident  occurred,  which  I  should  like 
to  mention :  M.  S.,  a  short,  rather  heavy-set  young  man, 
twenty-five  years  of  age,  was  curetted  under  suspension  lar}.n- 
joscopy  on  account  of  an  ulceration  of  the  posterior  laryngeal 
all  (incipient  tuberculosis  of  the  lungs).  The  procedure  took 
the  usual  course,  but  immediately  after  the  operation  the 
whole  appearance  of  his  face  changed;  it  became  swollen, 
highly  red,  and  the  whole  forehead  was  bloodshot.  He  suffered 
no  discomfort,  however,  and  I  ordered  simple  rest  and  codein. 
The  next  day  there  was  not  much  change.  In  the  pharjTix 
there  were  still  enlarged  arteries  on  the  right  lateral  wall  and 
on  the  left  tonsil.  A  few  days  later  everything  appeared 
perfectly  normal. 

Another  point  to  be  mentioned  relates  to  the  epiglottis. 
Years  ago,  when  Kirstein  first  described  his  instruments  for 
autoscopy,  I  noticed  that  the  epiglottis  in  many  instances  could 
not  be  kept  down  with  his  spatula.  At  that  time  an  attempt 
was  made  by  me  to  overcome  this  difficulty  by  means  of  hooks 
which  could  be  pushed  over  the  epiglottis,  these  being  made 
by  Tiemann  &  Company.  Later,  however,  this  plan  was  for- 
gotten, to  be  recalled  only  when  the  necessity  for  holding  up 
the  epiglottis  again  presented  itself.  The  writer  then  resorted 
to  the  same  device  (see  Figure),  which  consists  of  a  silver 
wire  fastened  in  the  groove  of  the  spatula  at  B  and  C,  and 
ending  in  two  thickened  points,  D  and  E.  These  can  be 
pushed  forward,  and  when  they  are  in  that  position  the  epi- 
glottis will  remain  in  situ.  By  means  of  the  hook  A  we  can 
bring  the  wire  forward  or  backward.  The  portion  A — B  can 
be  turned  to  one  side,  if  it  is  in  the  way.  In  the  cases  so  far 
examined,  this  modification  has  worked  very  well.  Since 
writing  this  I  have  noticed  that  Albrecht  of  Berlin  had  a 
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similar  idea,  and  published  his  modification  of  a  tongue  "holder 
in  the  Berlin,  klin.  Wochensch.,  p.  2092,  1912.  I  have  not  seen 
his  instrument,  as  it  could  not  be  obtained  in  New  York. 

Permit  me  to  give  you  the  details  of  some  of  the  cases 
handled  by  me,  which  may  be  divided  into  several  classes. 

I. — TUP.RRCULOUS    CASES. 

These  have  been  the  most  instructive,  but  only  those  will  be 
mentioned  which  were  of  special  interest  to  me. 

G.  H.,  a  sailor,  aged  40,  was  referred  to  me  in  September, 
1912,  on  account  of  hoarseness  which  had  come  on  gradually 
(luring  the  last  ten  weeks.  Xo  pain,  no  cough,  but  a  heavy 
feeling  in  his  chest. 

The  larvnx  showed  an  irregular  infiltration  of  the  left  vocal 
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cord  and  a  thickening  of  the  entire  right  one,  which  was  im- 
movable. Quite  a  large  ulceration  was  seen  on  the  posterior 
wall.  Examination  of  the  chest  revealed  only  the  presence  of 
a  bronchitis ;  no  tubercle  bacilli.  In  spite  of  the  fact  that  the 
lungs  showed  no  positive  evidence  of  any  tuberculous  affection. 
T  took  the  case  to  be  one  of  tuberculosis. 

On  October  18th.  several  pieces  from  the  vocal  cord  were 
removed,  and  the  ulcerated  surface  was  curetted  under  sus- 
pension laryngoscopy.  The  immediate  result  was  satisfactory. 
The  ulcer  healed  and  patient  could  breathe  easier.  Within  a 
week  he  left  for  a  country  place.  At  the  beginning  of  Decem- 
ber,  1912,  he  returj-ied.  as  he  did  not  feel  comfortable.     On 
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December  9th,  the  septum  for  the  first  time  showed  the  pres- 
ence of  a  few  tubercle  bacilli.  There  were  some  new  ulcera- 
tions, which  were  treated  with  orthoform  emulsion.  The  pain 
disappeared,  but  not  the  ulcers.  These  were  curetted  again 
under  suspension  on  the  20th  of  December,  and  again  the 
patient  felt  so  much  better  that  he  left  for  the  mountains. 

In  February,  1913.  he  returned  to  the  city  with  some 
dyspnea.  Sputum  positive,  but  chest  findings  almost  the  same 
as  in  the  beginning.  The  larynx,  however,  had  changed 
surprisingly.  There  were  irregular  masses  springing  up  from 
both  vocal  cords ;  the  arytenoids  were  markedly  swollen,  so 
that  very  little  of  the  posterior  wall  was  visible,  and  little 
space  was  left  for  breathing.  Patient  did  not  care  to  undergo 
another  operation,  and  was  kept  under  observation,  the  dysp- 
nea growing  steadily  worse. 

March  17th. — The  dyspnea  was  so  marked  that  I  came  very 
near  doing  a  tracheotomy  in  my  office,  but  finally  succeeded 
in  getting  him  to  the  hospital.  There  I  removed  five  large 
pieces  from  the  larynx  under  suspension  laryngoscopy,  local 
anesthesia  being  employed.  The  bleeding  during  and  after 
the  operation  was  minimal,  in  spite  of  very  extensive  removal 
of  tissue.  T  mention  this  merely  on  account  of  a  remark  made 
by  Dr.  Schoetz  in  the  Berlin  Laryngological  Society.  (Of 
course,  this  does  not  mean  that  the  possibility  of  hemorrhage 
in  tuberculosis  of  the  larynx  is  excluded  entirely,  but  only  that 
we  need  not  be  afraid  to  operate  on  such  cases.) 

The  further  history  of  the  case  proved  that  we  were  right 
in  our  deductions.  After  the  operation  the  patient  was  put 
to  bed  and  given  ice  externally  and  by  mouth.  All  the  instru- 
ments required  for  a  tracheotomy  were  placed  next  to  his  bed, 
in  case  of  immediate  necessity.  His  breathing  was  better  than 
before  the  operation,  but  about  six  hours  later  it  again  became 
quite  bad.  due,  undoubtedly,  to  edema  of  the  larynx,  which, 
however,  subsided  gradually.  The  next  day,  when  I  exam- 
med  him,  a  good  deal  of  edema  was  still  present,  as  well  as 
some  dyspnea  and  dysphagia.  The  day  following  (March 
19th)  the  picture  had  changed  much  for  the  better.  The 
edema  had  largely  subsided,  he  could  breathe  almost  naturally, 
and  felt  entirely  different.  The  dysphagia,  how'ever,  was 
marked.     Orthoform  emulsion  was  applied. 

March   24th. — No  appetite.      Patient  felt  like  vomiting  all 
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the  time.  There  was  a  false  membrane  in  the  larynx  and  a 
great  deal  of  discharge  from  that  source.    Respiration  free. 

March  27th. — Fulguration  was  applied  to  hasten  the  process 
of  healing,  with  the  result  that  the  edema  again  appeared  next 
day,  together  with  dyspnea.  This  subsided  after  application 
of  cocain  and  adrenalin,  but  soon  recurred.  Examination 
showed  a  dislocation  of  the  left  arytenoid,  which  was  flattened 
and  lower  than  the  right  one. 

'i'he  dyspnea  became  so  marked  that  on  March  31st  I  re- 
nioved  part  of  the  overhanging  tissue  from  the  right  vocal 
cord,  in  the  presence  of  Dr.  Layman  of  Indianapolis  and  other 
colleagues.  After  that  the  breathing  remained  free,  and  about 
two  weeks  later  the  patient  again  left  the  city. 

In  reviewing  the  history  of  this  remarkable  case,  you  will 
find  several  points  of  interest.  First :  The  case  presented  the 
clinical  picture  of  advanced  laryngeal  tuberculosis  at  a  time 
when  the  lungs  were  very  little  or  not  at  all  involved.  Sec- 
ond :  After  we  had  once  curetted  the  larynx,  infiltrations 
sprang  up  so  rapidly  that  tracheotomy  became  imminent. 
But  I  refrained  from  that  operation  and  instead  removed  five 
large  masses  from  the  larynx.  I  did  not  know  that  one  could 
with  impunity  resort  to  such  an  extensive  excision  until  in  this 
case  I  was  simply  forced  to  do  so  in  order  to  remove  as  far  as 
possible  all  diseased  tissue,  and  also  to  give  breathing  space. 

You  will  naturally  ask  why  tracheotomy  was  not  done,  which 
is  so  much  simpler.  To  this  1  must  answer  that  I  was  ready 
to  perform  this  operation  in  the  hospital  whenever  it  should 
become  necessary,  but  I  tried  to  avoid  it  if  possible.  What 
would  be  gained  by  it  in  such  a  case?  Only  the  danger  of 
immediate  suffocation  would  be  averted ;  but  afterward,  what 
then  ?  We  would  have  had  to  resort  either  to  a  laryngofissure 
— and  the  mortality  of  that  operation  is  very  high  indeed — • 
or  remove  the  enormous  masses  later  with  the  aid  of  suspen- 
sion laryngoscopy,  and  that  probably  would  have  been  more 
difficult  with  the  trachea  opened.  So,  after  careful  delibera- 
tion, it  was  thought  best  to  proceed  as  we  did.  The  patient 
has  gained  free  breathing  space  without  having  to  undergo 
a  tracheotomy,  with  the  eventual  necessity  of  having  to  wear 
a  tube  for  a  long  period.  He  has  now  every  chance  for  im- 
provement. 

Another  case  which   is  remarkable   for  the  ease  by  which 
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a  cure  was  accomplished  is  that  of  a  tailor,  aged  30.  He  had 
suffered  from  tuberculosis  for  the  last  three  years.  He  had 
been  for  about  a  year  in  Denver,  Colorado,  where  his  pul- 
monary condition  was  practically  arrested.  He  looked  well 
and  strong,  and  the  only  thing  that  annoyed  him  was  the 
larynx.  On  account  of  his  hoarseness  he  could  not  get  a 
position,  and  the  irritation  in  his  throat  made  him  cough. 
Quite  a  good-sized  interarytenoid  growth  was  visible,  which 
was  apparently  the  sole  cause  of  his  trouble.  In  several  clinics 
attempts  at  removal  had  been  made,  but  they  were  unsuccess- 
ful. The  writer  had  the  same  experience  at  his  first  attempt. 
When  the  patient  was  placed  under  suspension  laryngoscopy, 
quite  a  large  piece  was  removed,  but  afterwards  we  found  that 
a  good  deal  more  had  been  left  and  we  had  to  operate  twice 
again,  the  last  time  in  the  presence  of  Dr.  J.  Solis-Cohen  of 
Philadelphia,  on  April  16,  1913.  The  patient  felt  much  better 
and  soon  withdrew  from  treatment.    I  believe  him  to  be  cured. 

It  must  be  added  here  that  as  a  rule  large  masses  of  tissue 
are  not  removed  at  one  sitting,  as  we  do  not  keep  such  patients 
in  the  hospital  overnight  and  edema  of  the  larynx  is  apt  to 
set  in.  It  is  only  where  there  is  no  danger  that  we  remove  all 
that  is  necessary  at  once,  even  very  large  masses. 

Whether  this  case  and  the  one  previously  referred  to  re- 
mained cured  or  not,  is  immaterial  so  far  as  the  method  is 
concerned.  For  the  time  being  the  first  patient's  life  has  been 
saved,  and  the  last  patient's  growth  removed,  thus  giving  them 
the  best  chances  for  recovery. 

In  this  connection  I  may  be  permitted  to  give  the  further 
history  of  two  cases  reported  before. 

Mrs.  Z.,  a  ver>'  nervous  and  excitable  woman,  was  suffering 
from  tuberculosis  of  the  lungs  and  ulcerations  of  the  epiglottis 
and  left  vocal  cord.  She  was  curetted  on  November  8,  1912, 
as  thoroughly  as  possible.  The  dysphagia  disappeared  to 
a  great  extent  afterwards,  and  if  it  were  not  for  the  pain  from 
the  ulceration  of  the  epiglottis — that  could  not  be  reached — 
she  would  have  felt  much  better. 

On  February  16,  1913,  the  following  note  was  made  in  my 
book:  Patient  had  been  treated  for  several  weeks  after  the 
curettage  according  to  the  usual  methods,  and  now  she  can 
eat  and  swallow  like  any  healthy  person.  She  had  not  come 
for  treatment  for  the  last  four  weeks,  and  now  has  pain  in 
the  chest — slight  pleurisy. 
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March  12,  1913. — Status  idem.  She  only  came  to  ask 
whether  she  should  take  the  serum  treatment  so  much  talked 
about.     Larynx  in  good  condition. 

April  15,  1913. — She  again  has  dysphagia,  is  unable  to 
come  to  my  office,  and  is  being  treated  by  a  local  physician. 
There  is  no  doubt  in  my  mind  that  the  ulcerations  have  re- 
curred and  that  she  ought  to  be  curetted  again  thoroughly 
under  suspension  laryngoscopy. 

M.  F.  had  suffered  from  tuberculosis  for  about  eight  years 
and  had  a  large  mass  of  tuberculous  infiltration,  with  an  ulcer- 
ation on  the  posterior  wall  of  the  larynx.  Both  arytenoids 
.seemed  enlarged  (perichondritis).  He  had  been  seen  by  many 
colleagues  of  this  city.  The  writer  also  had  had  him  under 
treatment  for  quite  a  time,  but  it  was  impossible  to  get  rid 
of  the  infiltrations.  Even  fulguration  did  not  exert  any 
beneficial  effect,  as  it  was  not  well  tolerated  by  the  patient. 
Since  his  pulmonary  condition  did  not  bother  him,  he  was 
naturally  desirous  of  having  his  throat  cured.  On  November 
15,  1912,  in  the  presence  of  a  number  of  laryngologists  who 
attended  the  Clinical  Congress  of  Surgeons,  quite  a  large  piece 
was  removed  from  the  larynx.  Part  of  the  arytenoid  had  been 
caught  and  removed  at  the  same  time,  but  not  the  entire  mass 
of  granulations.  Postoperative  pain  was  very  slight ;  no  dysp- 
nea. A  false  membrane  soon  formed  over  the  site  of  opera- 
tion," but  soon  disappeared.  On  December  20,  1912,  the  whole 
mass  was  curetted  thoroughly,  with  very  satisfactory  result. 

On  February  2nd  he  had  to  be  curetted  again,  and  what 
followed  in  this  instance  was  similar  to  the  condition  observed 
in  the  case  reported  by  Halle  to  the  Berlin  Laryngological 
Society  (Berlin,  kliii.  Woch.,  p.  321,  1913),  viz.,  the  picture 
of  a  paralysis  of  both  postici  muscles.  It  is  evident  that  no 
paralysis  of  central  origin  was  present,  but  that  by  the  curet- 
tage of  the  posterior  laryngeal  wall  scars  had  formed  which 
brought  the  vocal  cords  in  adductor  position.  Yet  he  has  no 
dyspnea  and  feels  quite  comfortable,  so  that  no  other  treat- 
ment is  indicated. 

It  seems  to  us  that  through  suspension  laryngoscopy  an 
extensive  field  has  been  opened  for  thorough  and  radical  work 
in  laryngeal  tuberculosis.  We  are  thus  enabled  to  curette  all 
ulcerations  thoroughly,  with  the  exception  of  those  of  the 
epiglottis,  and  we  are  furthermore  in  a  position  to  remove  the 
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diseased  tissues  down  to  the  healthy  parts.  This,  for  the 
first  time,  seems  like  real  surgery  of  the  larynx.  How  far  we 
may  go,  the  future  will  have  to  show  us. 

II. — ABSCESS  FORMATIONS. 

As  mentioned  very  briefly  in  my  first  article,  these  cases 
offer  a  great  opportunity  for  suspension  laryngoscopy,  es- 
pecially those  of  abscess  in  the  larynx.  A  case  that  occurred 
in  my  practice  several  years  ago  is  still  fresh  in  my  memory. 
A  young  woman  who  had  a  retropharyngeal  abscess  suddenly 
developed  severe  dyspnea,  the  phlegmon  having  extended  into 
the  larynx.  Both  ar>'tenoids  were  seen  to  be  much  swollen, 
apparently  occluding  the  entire  lumen  of  the  larynx.  One 
arytenoid  was  incised  and  a  good  deal  of  pus  was  evacuated. 
When  the  other  was  incised,  the  patient  suddenly  collapsed 
and  fell  to  the  floor.  A  hurried  tracheotomy  saved  her  life 
for  twenty- four  hours.  How  much  better  would  it  have  been 
to  have  such  a  patient  under  suspension  laryngoscopy,  with 
the  head  hanging  down  and  the  abscess  draining  downward 
by  its  own  gravity.  These  cases  are  quite  rare,  but  if  ever 
there  was  a  strict  indication  for  a  certain  method,  it  is  in  such 
patients. 

While  writing  this  article  T  hapj)ened  to  see  another  case, 
the  history  of  which  may  be  of  interest.  A  married  woman, 
aged  27,  was  referred  to  me  on  February  22d.  on  account  of 
lioarseness  which  had  persisted  for  six  months  and  was  grad- 
ually getting  worse.  She  had  a  slight  cough,  but  no  other 
complaint  whatsoever.  I  made  a  diagnosis  of  pachydermia 
"laryngis,  and  treated  her  accordingly.  Later  on  she  suffered 
from  tonsillitis,  both  tonsils  being  very  much  swollen,  and  it 
turned  out  that  she  had  had  such  attacks  before  and  that  she 
was  subject  to  rheumatism.  It  was  decided  to  enucleate  the 
tonsils  some  time  after  the  acute  attack  was  over.  But  no 
sooner  had  the  condition  of  the  tonsils  improved  than  a  swell- 
ing of  the  left  arytenoid  set  in.  This  was  considered  as  a 
purely  rheumatic  arthritis.  In  spite  of  all  medication,  the  dis- 
comfort (dysphagia  and  slight  dyspnea)  was  very  annoying. 
Three  days  later  the  other  arytenoid  cartilage  became  swollen, 
though  to  a  lesser  degree,  and  at  the  same  time  true  blebs 
appeared  on  top  of  the  left  arytenoid.  As  the  dyspnea  had 
increased,  it  was  naturally  thought  advisable  to  open  the  bleb. 
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Remembering  my  former  experience  in  that  direction,  I  put 
the  patient  under  suspension  laryngoscopy,  and  at  once  saw 
not  only  the  bleb  on  the  left  side,  but  also  another  on  the 
right  side,  just  below  the  glottis,  which  1  had  no,t  noticed  be- 
fore. Both  were  incised,  and  patiefit  felt  easier.  A  very 
energetic  antirheumatic  treatment  reduced  both  arytenoids 
materially,  and  she  left  the  hospital  without  dyspnea.  (There 
was  no  pemphigus  present.) 

Even  in  abscess  formation  higher  up  in  the  pharynx,  sus- 
pension laryngoscopy  is  occasionally  indispensable,  and  perhaps 
may  be  universally  adopted  in  the  near  future.  Already  some 
of  our  laryngologists  no  longer  open  a  retropharyngeal  ab- 
scess in  young  children  in  the  upright  position,  but  prefer  to 
do  it  with  the  head  hanging  down.  Accidents  have  happened 
in  their  clinics,  and  they  have  learned  to  be  careful. 

One  case  occurred  not  long  ago  which  may  be  worth  men- 
tioning. A  house  surgeon  in  one  of  the  larger  hospitals  of 
this  city  called  up  his  visiting  surgeon  during  the  night,  ask- 
ing his  permission  to  open  a  retropharyngeal  abscess  in  a 
young  child.  Consent  was  readily  given.  Some  time  later  the 
visiting  surgeon  was  called  up  again  and  asked  what  should 
be  done  with  the  child,  as  it  had  not  been  breathing  for  the 
last  forty-five  minutes!  (Tracheotomy  had  been  done!)  Un- 
doubtedly there  are  more  observations  of  such  fatal  results, 
which  always  occur  from  the  pus  clogging  up  the  glottis.  How 
different  is  the  procedure  under  the  suspension  method.  We 
had  a  chance  of  operating  on  two  such  cases  in  infants  of  six- 
teen and  nineteen  months  respectively.  In  both  instances  the 
abscess  was  rather  deep  down,  but  showed  up  beautifully  as 
soon  as  the  child  was  under  suspension.  The  whole  extent  of 
the  abscess  was  easily  seen  and  still  more  easily  evacuated. 
The  children  had  received  only  a  few  whiffs  of  ether. 

Tliis  brings  us  to  the  question  of 

III. TONSILLF.CTOMY. 

Shall  they  all  be  done  under  suspension  when  general 
anesthesia  is  employed?  While  the  writer  is  not  prepared 
to  give  a  definite  answer  to  this  question,  it  is  his  experience 
that  in  older  children  the  operation  can  be  done  easily  in  this 
position,  and  in  many  cases  it  is  preferable  to  the  prone  or 
the  upright  posture.     In  younger  children. — that  is.  below  the 
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age  of  three  or  four  years. — the  mouth  cannot  be  opened 
sufficiently  wide  to  allow  the  use  of  the  comparatively  big 
tonsil  instruments  with  ease  and  satisfaction.  In  older  chil- 
dren it  is  simple. 

If  you  do  operate  in  that  way,  it  is  wise  to  introduce  the 
spatula  sideways  and  so  fix  it  that  its  end  is  not  in  the  median 
line,  but  points  toward  the  tonsil  to  be  operated  on.  In  this 
way,  the  tongue  is  kept  entirely  out  of  the  way.  If  narcosis 
is  carried  out  satisfactorily,  the  advantages  of  this  mode  of 
operating  on  the  tonsils  are  in  many  cases  very  noticeable. 
The  writer  has  operated  on  about  twenty  children  in  this 
manner,  and  finds  that  the  benefits  derived  are  due  to  the  fact 
that  the  blood  flows  downward  into  the  nasopharynx  and  gets 
out  of  the  way.  We  do  not  require  any  suction  apparatus,  and 
can  finish  the  operation  quickly  and  without  much  assistance, 
always  provided  that  the  anesthesia  is  complete. 

IV. — PAPILLOMA  OF  THE  LARYNX  IN  CHILDREN. 

It  would  seem  that  these  cases  are  especially  adapted  to 
suspension  laryngoscopy,  but  the  writer  has  not  had  the  good 
fortune  to  come  across  such  a  case  for  the  past  year.  He  has 
seen,  however,  a  number  of 

V. — BENIGN    NEOPLASMS   OF    THF.    LARYNX    IN    ADULTS. 

These  patients  were  absolutely  unmanageable  under  cocain, 
and  the  suspension  had  to  be  done  under  general  anesthesia. 
The  first  requisite  in  these  cases  is  perfect  anesthesia,  and 
you  are  lost  without  that. 

The  following  case,  upon  which  I  operated  in  conjunction 
with  Dr.  J.  Weinstein,  may  be  of  interest : 

S.  E.,  aged  52,  agent.  Hoarse  for  the  past  three  years.  The 
doctor  had  several  times  removed  pieces  from  a  mass  on  the 
left  vocal  cord,  which  were  always  found  to  be  benign.  For 
the  last  two  months  patient  had  had  some  dyspnea,  and  the 
larynx  showed  a  large  mass  filling  nearly  the  entire  left  side. 
As  there  was  no  strict  indication  for  removal  of  the  entire 
larynx,  we  took  out  as  much  of  the  diseased  tissue  as  we  could 
get.  This  was  done  under  general  anesthesia.  The  patient  had 
quite  a  little  edema  of  the  larynx  following  the  operation,  as 
well  as  dyspnea,  but  these  disappeared,  and  I  understand  that 
he  is  now  doing  well.  Examination  of  the  tissues  removed 
again  proved  to  be  benign  in  character. 
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In  cases  where  it  is  necessary  to  operate  on  the  anterior 
commissure,  which  is  naturally  the  hardest  to  reach,  the  epi- 
glottis has  to  be  out  of  the  way  entirely.  For  that  purpose  it 
may  be  sufficient  in  some  cases  to  use  a  longer  spatula  or  the 
writer's  spatula  with  the  hooks,  described  above.  If  neither 
of  these  proves  adequate  to  bring  the  anterior  commissure  into 
view,  as  will  be  the  case  in  the  majority  of  instances,  then 
one  assistant  has  to  press  down  the  larynx  from  the  outside. 
This  helps  in  many  cases. 

Dr.  J.  Solis-Cohen  of  Philadelphia  recently  suggested  that 
with  a  long,  flexible-handled,  polished  steel  mirror,  one  centi- 
meter in  diameter,  one  could  examine  and  operate  upon  the 
anterior  walls  of  the  larynx  and  trachea  under  suspension 
laryngoscopic  examination.  As  I  had  in  my  possession  a 
long-handled  glass  mirror  which  had  been  devised  for  the 
inspection  of  the  vocal  cords  from  below,  I  straightened  it  and 
tried  Dr.  Cohen's  suggestion.  I  was  able  to  see  the  anterior 
portion  of  the  larynx,  but  it  is  doubtful  Avhether  another 
instrument  to  remove  any  neoplasm  could  be  introduced  simul- 
taneously with  the  mirror.  Yet  this  is  a  very  interesting  ex- 
periment and  encourages  future  trial. 

VI. — FOREIGN    BODIt;S   IN    THE   PHARYNX   AND   LARYNX. 

Dr.  E.  D.  Davis  of  London  removed  a  pin  f  rom^  the  pos- 
terior pharyngeal  wall  of  an  infant  eleven  months  old,  under 
chloroform.  He  found  the  great  advantage  of  suspension  to 
be  in  the  comprehensive  view  obtained  by  this  method,  as 
compared  with  the  small  area  visible  by  the  esophagoscope 
{Brit.  Med.  Jour.,  January  18,  1913,  p.  115).  The  operation 
was  apparently  very  easy. 

It  seems  to  us  quite  natural  that  foreign  bodies  in  the  larynx 
should  be  removed  under  suspension  laryngoscopy,  and  that 
we  ought  to  be  able  to  reach  them  very  easily  without  the 
least  risk. 

In  conclusion,  I  would  say  that  while  suspension  laryngo- 
scopy is  not  going  to  revolutionize  the  entire  domain  of  laryn- 
gology, nor  replace  the  old  established  methods  in  the  large 
majority  of  cases,  it  wall  be — if  it  is  not  already — of  great 
benefit,  both  diagnostically  and  therapeutically.  In  the  many 
cases  where  through  its  aid  a  clear  view  of  the  operative  field 
is  gained,  it  has  proved  of  incomparable  value. 


XXVI. 
THE  TRAINING  OF  THE  SPECIALIST.* 
•       By  Thos.  J.  Harris,  M.  D., 
New  York. 

The  last  half  of  the  nineteenth  century  witnessed  a  marvel- 
ous transformation  in  all  walks  of  business.  New  methods 
and  new  means,  inspired  by  such  master  minds  as  that  of 
Morgan,  were  in  evidence  on  every  side.  This  development 
and  expansion  were  not  limited  to  business  alone.  They 
were  equally  apparent  in  every  department  of  science.  It 
was  said  of  Goethe  that  his  was  the  last  great  mind  able  to 
grasp  all  knowledge  and  all  literature.  In  this  wonderful  ad- 
vance medicine  has  borne  a  conspicuous  part.  There  was 
a  time  when  a  physician  could  hope  to  master  the  entire  realm 
of  medicine.  This  has  all  changed,  and  this  change  has 
largely  taken  place  within  the  last  fifty  years.  Most,  if  not 
all.  of  this  progress,  embracing  discoveries  which  have  revolu- 
tionized the  conception  and  treatment  of  disease,  is  due  to 
those  who  in  the  truest  and  broadest  sense  were  specialists. 
Specialism  in  medicine  and  specialists  have  come  to  stay,  like 
it  or  not  as  we  may. 

Among  the  earliest,  if  not  the  earliest,  to  attain  to  the 
dignity  of  being  a  specialty,  was  that  of  laryngology.  Horace 
Greene,  denounced  and  condemned  by  his  contemporaries, 
may  be  properly  considered  one  of  the  first  specialists  in 
laryngolog)-  in  this  countr\-.  His  active  work  was  done  only 
a  little  over  fifty  years  ago.  This  Association  was  founded 
m  the  year  1878  and  embraced  on  the  roll  of  its  founders 
almost  the  entire  number  of  those  who  were  devoting  them- 
selves at  that  time  to  the  specialty  of  laryngolog}'  in  America. 
Consider  the  marvelous  expansion  since  that  day,  both  in  the 
number  of  specialties  and  in  the  number  of  men,  properly  or 
improperly,    announcing    themselves    as    specialists    in    laryn- 

•Read  at  the  thirty-fifth  annual  meeting  of  the  American  Laryn- 
gological   Association,   Wa^ington,  D.   C,  May  7th,  1913. 
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gology.  The  Seventeenth  International  Congress  of  Medi- 
cine, to  be  held  in  London  this  coming  Auugst,  announces 
twenty-three  sections  or  departments  in  medicine.  In  place 
of  the  little  group  of  twenty  or  thirty  men  in  1878,  if  we  are 
to  take  the  estimates  given  by  competent  authorities,  there  are 
in  this  country  today  alone,  several  thousand  men  described 
as  laryngologists.  In  the  state  of  New  York  a' list  has  re- 
cently been  compiled  numbering  several  hundred. 

A  perusal  of  the  early  volumes  of  the  Transactions  of  this 
Association  will  show  the  magnificent  work  that  was  done 
by  the  laryngologists  of  thirty-five  years  ago.  The  specialty, 
however,  has  extraordinarily  developed,  and  today  it  means 
vastly  more  than  it  did  at  the  time  of  the  establishment  of 
this  Association.  No  longer  is  it  confined  to  the  treatment  of 
diseases  of  the  larynx.  The  closely  associated  and  all  imjxjr- 
tant  field  of  rhinology  has  been  discovered,  and  demands 
equal  or  even  more  careful  consideration ;  and  while  not  actu- 
ally a  part,  in  practice  otology,  too,  has  become  so  wedded  to 
laryngology  that  it  is  usually  considered  to  belong  to  "greater 
laryngology.'"  Bacteriology,  with  all  that  it  means,  has  been 
born  since  the  early  days  of  laryngology,  as  well  as  the  im- 
portant field  of  bronchoscopy. 

This  rapid  expansion  and  the  increasing  nrmbers  of  those 
who  are  announcing  themselves  as  specialists  raise  a  most 
serious  question  and  one  which  is  deserving  the  careful  con- 
sideration of  this  Association.  It  is,  what  preparation  or  edu- 
cation is  required  in  order  to  become  properly  equipped  for 
the  specialty?  Already  it  has  been  the  subject  of  an  interest- 
ing discussion  before  the  American  Laryngological.  Rhino- 
logical  and  Otological  Society,  and  last  year  it  was  consid- 
ered at  the  Liverpool  meeting  of  the  British  Medical  Asso- 
ciation. As  Shambaugh  rightly  points  out,  a  proper  train- 
ing should  give  a  man  the  ability  to  do  not  merely  routine, 
but  original  work,  something  that  we  in  this  country  have 
been  sadly  lacking  in. 

It  cannot  be  emphasized  too  strongly  that  the  clinical  side 
is  only  one  side  of  a  specialty.  It  has  been  my  privilege  for 
many  years  to  be  engaged  in  postgraduate  instruction,  and  I 
have  had  in  this  way  an  opportunity  of  meeting  many  men 
who  are  proposing  to  specialize.  More  and  more  I  am  im- 
pressed with  the  inadequacy  of  the  preparation  that  the  great 
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majority  make.  The  six  weeks"  specialist  has  been  a  constant 
reproach  to  postgraduate  schools.  This,  however,  is  not  alto- 
gether the  fault  of  the  school.  The  postgraduate  school  is 
only  responding  to  the  demand  of  the  practitioner.  If  we 
are  creditably  informed,  many  a  small  town  in  the  middle 
west  possesses  no  less  than  five  or  ten  "nose  and  throat  spe- 
cialists." Where  they  acquired  their  specialty  is  an  unknown 
quantity.  As  Wishart,  in  a  communication  later  to  be  re^ 
ferred  to,  very  forcibly  states.  ''Up  to  the  present,  on  this  con- 
tinent, there  is  no  recognized  portal  to  the  pursuit  of  the 
specialty.  On  the  other  hand,  the  gates  may  be  said  to  be 
many,  and  yet,  mirabile  dictu,  our  tow-ns  and  villages,  and  even 
our  cities,  are  filled  with  *' specialists"  who  have  entered  by 
no  gate  whatever,  but  have  simply  'climbed  over  the  wall,' 
and,  to  some  extent  at  least,  are  to  be  considered  merely  as 
thieves  and  robbers." 

The  basis  of  all  medicine  is  anatomy  and  pathology.  This 
seems  to  be  lost  sight  of  by  the  man  who  too  often  appears 
to  choose  the  specialty  of  laryngology  because  it  is  an  easy 
way  of  practicing  medicine  and  making  money.  Only  re- 
cently in  \  ienna,  we  were  told  of  an  American  who  went 
there  to  get  an  opportunity  to  do  a  series  of  submucous  resec- 
tions, and  who  publicly  asserted  that  that  was  all  that  he  had 
come  for.  and  that  he  had  no  wish  or  desire  to  acquaint  him- 
self with  the  anatomy  or  pathology  of  the  subject.  Only  sec- 
ond in  importance  is  a  thorough  training  in  general  surgery. 
Our  specialty  has  become  to  a  large  degree  surgical,  and  we 
are  called  upon,  as  our  predecessors  never  v.ere,  to  perform 
all  sorts  of  major  operations.  This  demands  a  thorou 
grounding  in  every  phase  of  surgery.  Of  general  medicine 
and  its  profound  bearing  upon  our  specialty,  it  is  unnecessary 
to  speak. 

Only  after  the  young  man  has  been  thoroughly  grounded, 
then,  in  anatomy,  pathology,  surgery,  and  medicine,  is  he  pre- 
pared to  take  up  the  clinical  side  of  laryngology.  This  prep- 
aration cannot  be  made  in  a  month  or  a  year.  To  our  mind. 
It  demands  at  least  two  years — and,  better,  three.  We  recog- 
nize, of  course,  the  objection  that  will  be  raised  in  regard  to 
the  time  required.  This  can  be  probably  reduced  to  a  con- 
siderable degree  by  a  more  thorough  preparation  in  the  under- 
graduate  school,  although    the  kind  of    training  which    we 
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have  in  mind  can  never  be  entirely  acquired  by  the  student 
who  is  studying  for  a  degree  and  who  must  prepare  himself 
"upon  a  number  of  subjects.  What  are  the  usual  methods  of 
preparation  for  special  work  at  present?  They  are,  first,  learn- 
ing the  specialty  in  the  course  of  a  general  practice,  with  or 
without  connection  with  a  special  clinic.  This  is  the  method 
that  many  of  the  beginners  in  our  specialty  were  compelled  to 
pursue,  and  it  continues  to  be  the  method  pursued  by  many 
men  who,  in  a  natural  way,  graduate  little  by  little  out  of  gen- 
eral practice  into  some  specialty.  Usually  the  physician  who 
is  doing  this  is  so  occupied  by  the  demands  of  his  general 
practice  that  he  can  devote  only  a  little  time,  and  that  with 
much  irregularity,  two  or  three  times  a  week,  to  the  clinic, 
gaining  some  instruction  from  his  chief,  but  compelled  to 
learn  for  the  mo€t  part  by  himself.  The  objections  to  this 
method  are  manifest.  It  can  never  give  a  broad  training, 
although  it  is  bound  to  produce  what  is  of  inestimable  value, 
a  man  well  fitted  by  years  of  experience  for  special  study. 

The  second  method  is  by  taking  postgraduate  courses  here 
or  abroad.  There  has  been  a  marked  advance  in  the  method 
of  instruction  in  our  postgraduate  schools  in  recent  years. 
A  student  can  get  excellent  short  courses  in  every  depart- 
ment of  laryngology,  as  well  as  opportunity  to  work  in  the 
various  clinics  as  long  as  he  may  desire.  To  our  mind  the 
value  of  the  postgraduate  medical  schools  cannot  be  over- 
estimated. They  have  been  and  are  doing  a  tremendous  good 
for  the  physician.  Their  chief  mission,  in  our  judgment,  how- 
ever, is  to  the  man  in  general  practice  who  desires  to  brush 
up  in  order  to  do  his  work  more  efficiently.  The  four  or  six 
weeks'  course  should  be  entirely  done  away  with,  except  for 
specialists  who  desire  to  do  advanced  work,  and  no  beginner 
should  be  received  for  a  period  of  less  than  six  months,  or, 
better  still,  a  year,  and  then  only  after  he  has  had  the  neces- 
sary groundwork  in  anatomy,  pathology  and  surgery  just 
referred  to.  This  should  take  the  form  of  connection  with 
a  laboratory  and  a  surgical  clinic,  each  for  a  ]>eriod  of  at 
least  a  year. 

Third,  residence  as  interne  or  assistant  in  a  .special  hospital. 
This  offers,  as  far  as  the  clinical  side  of  the  training  is  con- 
cerned, undoubtedly  the  best  opportunities  of  acquiring  the 
specialty.     A  young  man  who  has  gone  through  one  of  our 
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special  hospitals  in  this  country  or  in  Europe,  residing  there 
from  one  to  two  years,  will  undoubtedly  come  out  well  trained 
from  the  clinical  standpoint.  Such  opportunities  are,  how-* 
ever,  comparatively  few,  and  even  in  those  who  have  enjoyed 
them  there  is  usually  a  sad  lack  of  preparation  in  the  ground- 
work to  which  we  have  just  referred,  and  which  is  so  essen- 
tial for  a  thorough  training. 

That  this  question  of  education  in  medical  specialties  is 
receiving  the  consideration  of  the  profession  is  evidenced  by 
the  action  taken  at  the  recent  Clinical  Congress  of  Surgeons 
held  in  New  York  last  fall,  in  regard  to  the  establishment  of 
a  postgraduate  surgical  degree.  If  this  is  true  of  the  sur- 
geon, is  it  not  equally  true  of  the  man  working  in  other  de- 
partments of  medicine?  Dr.  Wendell  Reber,  of  Philadelphia, 
in  a  paper  read  before  the  Pennsylvania  State  Medical  Asso- 
ciation last  year,  on  the  teaching  of  ophthalmology  in  Amer- 
ica, has  advocated  the  giving  of  a  degree  in  ophthalmology 
to  mefi  who  have  successfully  carried  out  a  required  course 
of  instruction.  He  believes  that  there  should  be  some  agree- 
ment between  the  fourteen  postgraduate  medical  institutions 
in  this  country  "as  to  the  minimum  training  required  of  appli- 
cants for  examination,  and  some  approach  to  uniformity  in 
the  ordering  of  a  three  and  a  six  months'  course."  We  would, 
as  we  have  said,  favor  a  decidedly  longer  time  than  three 
months.  "He  recommends  that  no  applicant  for  postgraduate 
teaching  should  be  admitted  to  any  of  the  well-recognized 
specialty  courses  who  has  not  completed  three  years  in  gen- 
eral practice  or  its  equivalent  in  general  hospital  work.  If 
this  idea  should  be  carried  out  in  connection  with  all  the  spe- 
cialties in  medicine,  we  would  have  in  a  few  years  a  highly 
trained  body  of  men  to  whom  the  public  would  turn  as  the 
men  best  qualified  by  education  and  experience  to  carry  on 
their  work."     (Quoted  from  The  Medical  Times.) 

To  these  views,  in  the  main,  we  heartily  subscribe.  What 
we  desire  is  quality  in  those  entering  our  specialty,  not  quan- 
tity. The  American  method  of  getting  results  by  the  quick- 
est means,  together  with  the  commercial  spirit  which  too 
often  obtains  at  the  bottom,  we  must  sadly  confess  has  not 
escaped  the  noble  profession  ot  medicine.  Specialism,  with 
all  that  it  represents  for  good,  has  unfortunately  tended  to 
offer  an  attractive  field  for  commercial  exploitation.     It  can- 
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not  be  disputed  for  an  instant  that  there  are  too  many  spe- 
ciaHsts.  The  pubHc,  it  is  our  honest  conviction,  would,  if 
two-thirds  of  them  should  be  removed  by  marrying  a  rich 
wife,  or  some  other  equally  certain  but  pleasant  cause,  be 
the  better  for  their  removal.  The  inauguration  of  some  form 
of  examination  requisite  to  a  degree  would,  beyond  a  doubt, 
work  most  beneficially  in  this  direction. 

We  do  not  wish  to  give  too  pessimistic  an  opinion,  but 
it  is  our  experience,  based  on  what  we  have  seen  here  as  well 
as  abroad,  that  the  man  who  has  the  proper  idea  of  what 
specialism  is,  and  what  preparation  for  it  is  required,  is  a 
great  exception.  We  can  do  no  greater  service  to  the  spe- 
cialty we  love  and  represent  than  on  every  occasion  to  impress 
on  those  who  have  aspirations  to  specialize,  the  seriousness 
of  the  undertaking.  Individual  action  alone,  however,  will 
not  be  sufficient.  A  concerted  advance  movement  to  prop- 
erly standardize  our  specialty  is  essential.  In  our  opinion, 
the  time  is  ripe  for  such  a  movem.ent.  As  a  result  of  the 
discussion  before  the  American  Laryngological,  Rhinological 
and  Otological  Society  two  years  ago,  a  committee  was  ap- 
pointed to  consider  the  matter.  This  committee  has  spent 
much  time  in  obtaining  the  views  of  American  and  Canadian 
laryngologists.  which  they  have  incorporated  in  a  report  which 
will  be  presented  at  the  meeting  of  the  Society  this  week.  This 
report,  prepared  by  Dr.  D.  J.  Gibb  Wishart,  chairman  of  the 
committee,  I  have  had  the  privilege  of  examining.  It  agrees 
in  the  main  with  the  views  expressed  in  this  paper,  namely, 
that  a  definite  plan  or  scheme  of  instruction  for  special  work 
should  be  determined  upon.  As  an  outline  for  a  more  defi- 
nite working  basis,  this  should  consist  of  the  following  divis- 
ions :  First,  a  thorough  preparation  in  the  undergraduate 
me'Iical  school;  second,  a  general  preliminary  training  through 
several  years  of  practice  or  hospital  interneship:  third,  at 
least  six  months  of  special  instruction,  covering  not  merely 
the  clinical  side,  but  the  anatomic,  pathologic,  surgical,  etc. : 
third,  eighteen  months  of  interneship  in  a  special  hos])ital 
or  in  the  ear.  nose  and  throat  department  of  a  general  hos- 
pital; and  fourth,  at  the  conclusion,  an  examination  by  a  uni- 
versity which  should  confer  upon  the  successful  candidate 
a  postgraduate  degree,  such  as  Ph.  D.  (otolaryngology). 
The  committee  is  strongly  of  the  opinion  tliat  the  postgrad- 
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uate  instruction  should  be  given  in  some  established  univer- 
sity, and  further,  that  to  make  the  departure  a  complete 
success,  legislation  will  be  necessar}-.  This,  when  public  sen- 
timent has  been  aroused,  there  will  be  no  difficulty  in  securing. 
Finally,  the  committee  is  of  the  opinion  that  any  success  in 
this  advance  movement  must  be  the  result  of  concerted  action 
on  the  part  of  the  several  national  societies  representing 
America  and  Canada,  and  this  association  will,  in  all  probabil- 
ity, in  due  time  receive  a  communication  asking  it  to  join  in 
the  further  consideration  of  the  proposed  standardization. 


XXVII. 

CLINICAL    INDICATIONS     FOR     THE     MASTOID 
OPERATION.* 

By  W.  Sohier  Bryant,  A.  M.,  M.  D., 

New  York. 

The  history  of  the  recent  development  in  the  diagnosis, 
prognosis,  and  surgical  treatment  in  mastoid  surgery  is 
marked  by  four  brilliant  achievements :  ( 1 )  The  deductions 
from  bacterial  examination  of  the  discharges;  (2)  the  use  of 
the  Roentgen  ray  in  disclosing  intraosseous  conditions ;  (3) 
the  short  convalescence,  and  (4)  the  improved  hearing  after 
the  operation. 

Formerly  the  accepted  indications  for  mastoid  operation 
were :  Symptoms  of  cranial  and  hemic  complications,  laby- 
rinthine suppuration,  fistula  of  mastoid  process,  facial  nerve 
paralysis,  abducens  nerve  paralysis,  fluctuation  over  mastoid 
region,  edema  over  mastoid  region,  deep  tenderness  over  mas- 
toid region,  rise  of  temperature,  and  headache,  all  associated 
with  middle  ear  suppuration  and  chronicity. 

These  symptoms,  in  varying  combinations,  served  as  indi- 
cations of  the  presence  of  mastoiditis  and  the  necessity  for 
opening  the  mastoid  antrum.  At  times  there  was  difficulty 
in  estimating  the  true  importance  of  the  various  symptoms. 
It  often  happened  that  cases  which  required  immediate  oper- 
ation were  delayed  because  of  the  absence  of  some  of  the 
classical  symptoms,  such  as  pain,  tenderness,  swelling  and 
middle  ear  suppuration.  Atypical  cases,  with  absence  of 
direct  evidences  of  mastoiditis,  were  either  not  diagnosed 
until  it  was  too  late  to  save  the  patient's  life,  or  a  tedious  re- 
covery followed  a  delaved  operation.  Until  comparatively 
recently  mastoid  operations  were  delayed  on  principle  until 
softening  of  the  bone  had  taken  place.     Expectant  treatment 


♦Read  before  the  Medical  Association  of  the  Greater  City  of  New- 
York,  at  the  New  York  Academy  of  Medicine.  February  17,  1913. 
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held  out  the  encouragement  of  convalescence  without  oper- 
ation. 

Formerly  the  prognosis  and  also  the  results  of  the  mastoid" 
operation  were  most  discouraging.  Usually  the  operation 
meant  a  slow  convalescence  with  many  painful  postoperative 
dressings,  and  what  was  worse,  considerable  impairment,  and 
sometimes  complete  loss,  of  all  practical  hearing.  Small  won- 
der is  it  that  the  operation  was  delayed  as  long  as  possible. 

The  present  day  indications  for  a  mastoid  operation 
include,  in  addition  to  the  former  indications,  several  definite 
elements  of  preeminent  value  in  both  diagnosis  and  prog- 
nosis. The  most  important  of  these  indications  are:  First, 
rise  of  temperature  otherwise  unaccounted  for  and  the  toxic 
appearance  of  a  patient  suffering  from  inflammation  of  the 
middle  ear  or  with  a  history  of  middle  ear  inflammation. 
Second,  the  infallible  indication  of  the  presence  of  strepto- 
cocci tnucosse  in  the  discharge,  together  with  the  determina- 
tion of  the  morbidity  of  the  mastoid,  reinforced  by  the  skia- 
gram. Third,  the  demonstration  of  a  solid  mastoid  in  the 
presence  of  middle  ear  suppuration. 

The  histologic  examination  and  count  of  the  blood  cells  is 
useful  as  a  confirmatory  diagnostic  and  prc^nostic  point.  By 
itself  it  has  little  significance.  When  other  symptoms  are 
present,  their  value  is  so  much  greater  that  the  deductions 
from  the  blood  count  can  be  disregarded  without  weakening 
the  conclusion. 

In  the  presence  of  streptococci  mucosae,  or  with  the  un- 
accountable rise  of  temperature  and  the  toxic  appearance  of 
the  patient  suffering  from  middle  ear  inflammation,  the  oper- 
ation for  mastoiditis  is  infallibly  indicated  in  cases  where  the 
skiagram  shows  a  diseased  or  doubtful  appearance.  Either  of 
these  symptoms  may  be  the  only  obvious  clinical  symptom. 
If  there  is  any  doubt  that  the  case  is  one  of  mastoiditis  de- 
manding immediate  operation,  the  skiagram  will  establish  the 
final  diagnosis. 

Bacterial  Examination. — Streptococcic  infection  of  the  mas- 
toid is  the  most  dangerous  infection.  Infection  by  staphylo- 
cocci or  pneumococci  is  much  less  likely  to  produce  serious 
complications.  Of  the  streptococcic  infections,  those  patients 
infected  with  streptococcus  mucosae  are  apt  to  develop  the 
most  serious  complications,  both  intracranial  and  hemic.     An 
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observation  of  the  greatest  importance  is  the  fact  that  an 
infection  of  the  mastoid  due  to  streptococcus  mucosa  runs  a 
remarkably  insidious  course  with  absence  of  objective  symp- 
toms and  with  sHg-ht  tendency  to  resolution  without  opera- 
tion. 

There  are  three  striking  facts  about  this  bacterial  differen- 
tiation, and  these  facts  demand  consideration,  (1)  The  pres- 
ence of  these  insidious  bacteria  often  discloses  cases  requiring 
operation  which  would  not  be  performed  were  it  not  for  this 
demonstration.  The  infection  is  extremely  virulent  and  at 
the  same  time  the  symptoms  are  latent.  (2)  Streptococcus 
mucosie  may  cause  little  or  no  pain,  and  no  swelling.  (3) 
The  presence  of  this  organism  is  usually  indicative  of  exten- 
sive bone  involvement  or  complications,  so  tliat  it  becomes  in 
itself  one  positive  symptom. 

Involvement  of  the  mastoid  by  streptococcus  mucosae  de- 
mands an  immediate  operation.  If,  in  spite  of  this  symp- 
tom, the  operation  is  delayed,  it  will  be  found  that  soon  an 
emergency  operation  is  demanded. 

Skiagram. — The  skiagram  made  by  the  Roentgen  rays  is 
another  source  of  evidence  most  useful  in  determining  a  diag- 
nosis in  infections  of  the  mastoid.  Like  the  bacterial  dififer- 
entiation,  the  skiagram  is  of  especial  value  in  cases  which, 
without  its  use,  might  be  overlooked.  In  most  cases  the 
skiagram  is  merely  confirmatory ;  in  doubtful  cases  it  gives 
the  prognosis  and  determines  the  operation. 

The  skiagram  should  accurately  portray  the  external  topog- 
raphy and  interior  structure  of  the  mastoid.  It  can  show 
empyema  of  pneumatic  cells,  softening  and  abscess  formation 
in  the  mastoid  and  surrounding  parts,  as  well  as  the  position 
of  the  antrum  and  sigmoid  sinus.  The  accuracy  of  the  de- 
ductions is  of  course  enhanced  by  the  comparison  with  the 
sound  side,  in  spite  of  the  fact  that  in  a  large  number  of 
skulls  the  internal  structure  of  the  mastoid  has  been  found 
to  differ  markedly  on  the  two  sides. 

It  has  been  observed  that  in  normal  temporal  bones  the 
interior  structure  of  the  mastoid  varies  considerably,  grading 
from  pneumatic  cellular  bone  through  diploetic  bone  to  dense 
ivory  bone.  Clinical  observation  shows  that  mastoid  infec- 
tion in  the  pneumatic  mastoid  tends  either  to  formation  of 
frank  mastoid  abscess  or  to  resolution,  whereas  in  the  mas- 
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toid  where  diploetic  or  dense  bone  surrounds  the  mastoid 
antrum,  a  mastoid  infection  does  not  form  a  frank  mastoid 
abscess,  nor  does  it  tend  to  resolution.  It  tends  rather  to 
eventuation  in  chronic  middle  ear  suppuration  or  to  the  for- 
mation of  the  serious  intracranial  and  hemic  complications. 

The  shadows  of  the  skiagram  show  opacities,  the  outline  of 
the  bone,  the  internal  structure  of  the  bone,  and  the  position 
of  the  sigmoid  sinus  in  relation  to  the  antrum  and  canal.  From 
clearly  outlined  cells  we  find  varying  degrees  of  opacity  to 
the  condition  where  the  whole  region  is  entirely  opaque.  This 
total  opacity  is  due  either  to  dense  bone  or  to  pus.  The 
intermediate  degrees  are  due  to  relative  degrees  of  inflam- 
mation or  thickening  of  the  bone.  These  conditions  are  dif- 
ferentiated in  this  way:  As  long  as  the  boundaries  of  the 
cells  are  distinct,  one  infers  that  there  is  absence  of  inflam- 
mation.    Blurring  of  the  outlines  indicates  inflammation. 

The  skiagram  also  gives  a  diflFerential  diagnosis  between 
middle  ear  suppuration  complicated  by  otitis  externa  without 
mastoiditis  and  otitis  externa  with  mastoiditis. 

In  cases  w^here  both  ears  are  aflFected,  the  skiagram  is  use- 
ful in  determining  which  ear  demands  operation  or  whether 
both  ears  should  be  operated  upon. 

The  skiagram  shows  abnormal  bone  edges,  demonstrating 
erosions  of  the  bone  due  to  granulations,  cholesteatoma  and 
new  growths. 

The  skiagram  shows  the  presence  of  epidural  abscess  and 
perisinus   abscess.     In     fact,  the    skiagram    gives    so    mm- 
important   information   that   the   Roentgen    ray   examination 
should  be  employed  in  every  case  of  middle  ear  suppuration 
and  in  cases  of  suspected  latent  inflammation. 

A  point  to  be  emphasized  in  connection  with  the  employ- 
ment of  the  Roentgen  rays  is  the  fact  that  the  skiagram 
should  be  made  by  an  expert  and  should  be  interpreted  by 
the  same  expert. 

When  shall  we  operate?  The  means  by  which  we  deter- 
mine the  time  for  operation  are:    (1)   The  history  of  the  case; 

(2)  the  condition  of  the  ear.   as   determined  bv  inspection ; 

(3)  the  presence  of  general  sepsis ;  (4)  symptoms  indicating 
intracranial  complications:  (5)  the  formation  of  an  abscess 
which  requires  surgical  drainage  for  its  prop)er  treatment : 
(6)  a  skiagram  of  the  mastoid  region;  (7)  the  bacterial  exam- 
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ination;  (8)  chronic  middle  ear  suppuration  which  will  not 
yield  to  other  treatment  and  with  cholesteatoma ;  (9)  acute 
suppuration  of  the  middle  ear  which  has  become  unreason- 
ably prolonged ;  ( 10)  acute  suppuration  when  the  skiagram 
shows  an  absence  of  the  antral  pneumatic  cell  system,  and 
(11)  suppurating  labyrinthitis.  Recourse  to  the  Roentgen 
ray  clears  up  a  doubtful  diagnosis,  giving,  in  connection  with 
the  other  clinical  symptoms,  positive  indications  for  or  against 
the  mastoid  operation. 

In  a  dense  mastoid  process  the  suppuration  does  not  tend 
to  resolution  but  to  continuation  and  to  the  development  of 
the  dangerous  complications  of  mastoiditis.  In  a  pneumatic 
cellular  mastoid,  inflammation  goes  on  either  to  abscess  for- 
mation or  to  resolution.  In  mastoids  partly  dense  and  partly 
pneumatic,  with  the  dense  areas  occurring  near  the  antrum, 
the  behavior  of  infection  is  identical  with  the  wholly  dense 
mastoids.  These  observations  show  us  that  with  inflamma- 
tion of  the  mastoid  shown  by  discharge,  skiagram,  etc.,  a 
mastoid  operation  is  indicated  in  all  but  the  pneumatic  bones, 
and  in  them  when  mastoid  abscess  has  been  formed.  In  other 
words,  in  the  pneumatic  mastoid  suppuration,  delay  the  oper- 
ation until  the  form.ation  of  abscess ;  while  in  the  dense  mas- 
toid, suppurative  inflammation  of  the  mastoid  is  sufficient 
indication  for  mastoid  operation.  In  these  cases,  abscess  for- 
mation should  not  be  waited  for. 

The  prognosis  following  the  mastoid  operation,  if  the  oper- 
ation is  delayed,  is  much  the  same  as  formerly,  but  the  cases 
which  have  been  operated  on  at  the  earliest  crucial  moment 
when  operation  is  indicated  give  a  prognosis  of  speedy  conva- 
lescence, absence  of  complications  and  restoration  of  normal 
hearing. 

We  now  know  that  delaying  operation  after  the  crucial  time 
has  arrived  for  an  operation  results  in  prolonged  convales- 
cence, impaired  hearing,  intracranial  and  hemic  complications, 
and  their  serious  consequences. 

Prolonged  suppuration  of  the  middle  ear  is  a  danger  to 
the  patient  and  also  progressively  impairs  the  hearing.  Since 
this  condition  is  usually  dependent  on  inflammation  of  the 
mastoid  antrum,  a  mastoid  operation  is  demanded  both  for 
the  welfare  of  the  patient  and  in  order  to  preserve  as  much 
of  the  hearing-  as  possible. 
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In  conclusion,  1  would  say :  ( 1 )  Operate  when  mastoid 
abscess  is  present:  (2)  operate  on  mastoiditis  due  to  strepto- 
coccus mucosae;  (3)  operate  in  the  presence  of  intracranial 
or  hemic  complication  of  middle  ear  infection :  (4)  operate 
on  mastoiditis,  acute  or  chronic,  when  the  bone  is  of  the  solid 
variety. 

The  former  indications  for  mastoid  operations  were,  as  we 
know,  very  vague.  With  our  more  definite  and  more  special- 
ized indications,  there  is  no  reason  to  delay  an  operation 
which,  in  the  end,  must  be  performed.  An  early  operation 
shortens  the  length  of  the  disease  and  also  shortens  the  length 
of  convalescence.  In  other  words,  there  is  a  quick  conva- 
lescence from  the  disease  itself,  and  there  is  a  quick  conva- 
lescence of  the  patient,  because  the  course  of  the  disease  has 
been  curtailed. 

In  the  meantime,  please  note  that  the  possibility  of  serious 
complications  has  been  prevented. 

It  is  impossible  to  lay  too  much  emphasis  on  the  fact  that 
we  should  determine  as  early  as  possible  whether  an  opera- 
tion is  demanded.  If  an  c^eration  is  demanded,  operate  at 
once,  and  do  not  wait  until  the  hearing  mechanism  is  so  im- 
paired that  it  will  be  impossible  to  restore  it.  The  sooner  the 
operation,  the  less  destruction  of  parts  and.  therefore,  the  less 
impairment  of  the  function. 


XXVIII. 

CONGENITAL    OSSEOLJS    OBSTRUCTION    OF    THE 
POSTNASAL  ORIFICES.* 

By  C.  W.  Richardson-,  M.  D., 

Washington  City. 

In  July,  1912,  there  came  under  my  observation  a  case  of 
complete  osseous  obstruction  of  the  postnasal  orifices  at  as 
early  a  period  in  the  life  history  of  the  case  as  any  other  ob- 
server has  seen  such  a  condition,  and  at  a  much  earlier  period 
of  life  than  have  the  majority  of  the  reported  cases  come 
under  competent  medical  observation.  In  an  investigation  of 
the  literature  on  the  subject,  I  find  only  a  few  cases  in  which 
the  obstruction  was  recognized  in  infancy. 

According  to  Dr.  R.  Kayser,  in  Paul  Heyman's  Handbuch, 
the  first  case  reported  and  operated  upon  in  the  living  was  made 
by  Emmert  in  1854.  Otto,  in  1830,  reported  the  first  case  of 
closure  of  the  choana  in  a  fetus,  and  next  follows  the  interesting 
case  reported  by  Luschka  in  a  newborn  dead  child,  1859.  Fol- 
lowing these  reports  we  find  numerous  cases  of  the  condition 
reported  from  the  anatomic  table,  the  newborn  infant  and  in 
child  and  adult  life.  It  has  not  been  possible  for  me  to  tabu- 
late all  the  recorded  cases  in  the  literature,  but  I  should  judge 
that  they  do  not  exceed  one  hundred  in  number.  It  is  inter- 
esting to  observe  that  a  fair  proportion  of  cases  has  been  re- 
ported by  members  of  this  association.  The  obstruction  of 
the  postnasal  orifices  may  be  membranous  or  osseous. 

The  membranous  obstructions  are  usually  formed  posterior 
to  the  nasal  cavities  in  the  nasopharyngeal  cavity,  but  lay  in 
contact  with  the  postnasal  orifices  so  as  to  completely  obstruct 
them.  They  extend  from  the  upper  surface  of  the  soft  pal- 
ate at  the  union  with  the  hard  palate,  and  extend  to  the  roof 
of  the  postnasal  cavity. 

The  osseous  obstructions  are  usually  placed  within  the  nasal 

♦Read  before  the  meeting  of  the  American  Laryngological  Asso- 
ciation In  Washington,  D.  C,  May,  1913. 
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chamber  within  a  millimeter  or  more  from  the  free  border  of 
the  posterior  nasal  orifices.  They  are  usually  composed  of 
thin  plates  of  bone,  and  may  be  unilateral  or  bilateral.  To  the 
two  above  mentioned  forms  may  be  added  the  congenital 
atresias  by  which  the  bones  entering  into  the  formation  of 
the  postnasal  orifice  become  united,  thus  more  or  less  com- 
pletely obstructing  the  postnasal  orifices.  Various  forms  of 
atresias,  excited  by  disease  and  deformity,  cause  obstruction 
to  the  choanae,  but,  as  these  are  not  congenital,  they  do  not 
enter  into  the  scope  of  this  paper. 

On  July  30,  1912,  I  was  urgently  requested  to  visit  in  con- 
sultation, early  in  the  morning,  an  infant  just  born,  who  had 
marked  difficulty  in  breathing.  Dr.  Wynkoop,  who  accom- 
panied me  on  my  visit  to  the  infant's  residence,  told  me  of 
ihf  nature  of  the  case  and  the  probable  seat  of  the  difficulty. 
When  the  infant  was  brought  to  me  I  was  impressed  with  the 
peculiar  cycle  of  respiratory  difficulty  with  which  it  was  con- 
tending. It  would  lie  at  rest  for  barely  a  moment,  with  its 
lips  drawn  tightly  and  its  cheeks  slightly  indrawn,  when  it 
would  begin  to  struggle  for  air,  the  face  becoming  suffused 
and  slighty  cyanosed,  the  condition  being  relieved  as  the  child 
began  to  cr)-.  As  soon  as  its  discomfort  was  relieved  through 
the  mouth  breathing  necessarily  instituted  while  it  was  crying, 
it  would  cease  to  cry,  with  a  recurrence  of  the  difficult  breath- 
ing. The  cycle  was  immediately  suspended  when  the  lower 
lip  was  pressed  down  so  that  uninterrupted  mouth  breathing 
was  permitted.  Examination  of  the  mouth  and  fauces  dem- 
onstrated that  all  the  structures  in  these  parts  were  in  normal 
relation  and  anatomically  perfect.  Examination  of  the  nasal 
organ  demonstrated  that  it  was  normal  in  external  appear- 
ance. Inspection  of  the  nares  anteriorly,  after  removing  the 
copious  secretion,  evidenced  these  to  be  in  a  normal  condition 
— no  adhesions  or  new  growths.  Washing  out  each  cavity 
separately  demonstrated  that  no  fluid  entered  the  pharynx, 
and,  after  the  cavity  became  filled  with  fluid,  it  returned  in 
excess  by  the  anterior  nares.  The  use  of  a  probe  proved  that 
at  a  depth  of  about  five  centimeetrs  the  further  progress  of 
the  probe  was  arrested  by  coming  in  contact  with  a  firm,  rigid, 
resisting  wall.  The  sensation  imparted  through  the  probe 
when  introduced  to  the  bottom  of  the  nasal  chamber  was  as 
though  the  end  of  the  probe  was  impinging  upon  a  firm,  re- 
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sisting  plate  of  bone.  The  sound  conveyed  by  the  impact  of 
the  probe  was  similar  to  that  imparted  under  similar  condi- 
tions when  a  probe  strikes  a  thin  plate  of  bone  thinly  cov- 
ered with  soft  tissues.  It  was  impracticable,  as  well  as  con- 
sidered unnecessary,  to  make  an  attempt  to  examine  the  post- 
nasal cavity  through  digital  exploration,  as  the  character  of 
the  respiratory  difficulty  and  the  examination  through  the 
anterior  nares  demonstrated,  without  doubt,  the  deformity 
existing  must  be  a  complete  obstruction  of  the  postnasal  ori- 
fices. The  maintenance  of  respiration  until  voluntary  mouth 
breathing  was  established  and  the  maintenance  of  nutrition 
presented  problems  to  be  considered  in  the  management  of 
this  case.  It  seemed  that  an  attempt  at  operative  relief  was 
only  to  be  considered  if  the  life  of  the  child  became  endan- 
gered through  its  inability  to  maintain  mouth  breathing  or 
through  malnutrition.  The  operation  itself,  without  proper 
protection  in  the  nasopharynx,  might  be  attended  with  imme- 
diate danger,  while  the  hemorrhage  and  resulting  reaction 
were  factors  to  be  considered  in  an  infant  so  young.  Even 
should  the  operation  become  imperative  and  the  procedure 
have  been  successfully  accomplished,  the  problem  of  prevent- 
ing the  closure  of  the  artificially  made  opening  in  one  so  young 
would  have  indeed  been  very  difficult.  Through  a  relay  of 
assistants  the  child's  lips  were  kept  constantly  apart  so  that 
continuous  mouth  breathing  could  be  maintained,  and,  through 
this  assistance,  at  the  end  of  its  second  week  of  life,  it  had 
learned  to  voluntarily  maintain  mouth  breathing,  thus  over- 
coming one  of  its  great  life  problems.  Its  nutrition  was 
maintained  very  satisfactorily  by  feeding  it  through  the  aid 
of  a  "dropper,"  thus  solving  the  other  problem.  In  a  short 
period  after  establishing  voluntary  mouth  breathing  she 
learned  to  manipulate  the  bottle,  alternating  in  sucking  and 
breathing  through  the  buccal  cavity.  From  this  time  on  the 
child  has  continued  to  develop  as  any  child  with  normal 
respiratory  organs. 

The  question  to  be  considered  in  a  congenital  occlusion  of 
the  choanae,  especially  of  the  osseous  type,  is  the  proper  time 
for  operative  interference.  The  danger  attendant  and  the 
difficulty  of  operating  upon  one  so  young,  with  the  impossi- 
bility of  maintaining  the  patulency  of  the  opening,  after  the 
obstruction  has  been  removed,  would  seem  to  argue  against 
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an  iinniediate  c^ration  if  it  be  possible  to  maintain  breathing 
and  nutrition.  The  marked  success  obtained  in  the  case  that 
I  present  to  you  would  seem  to  favor  the  e.xpectant  surgical 
policy  in  such  cases,  as  well  as  the  successful  issue  in  many 
other  cases.  It  would  seem  that  the  proper  period  for  such 
cases  would  be  as  early  as  surgical  interference  could  be 
done  with  perfect  safety  and  with  an  absolute  assurance  that 
the  manipulation  could  be  made  through  a  cavity  large  enough 
not  to  be  embarrassing  for  want  of  size,  and  with  a  postnasal 
space  large  enough  to  permit  of  easy  introduction  of  the 
finger  to  note  the  obstruction  from  behind,  as  well  as  to  aflford 
protection  and  serve  as  a  guide.  The  operation  should  never- 
theless be  done  as  early  in  life  as  possible,  when  the  above 
mentioned  conditions  have  materialized,  so  that  any  altera- 
tion of  the  facial  skeleton  may  be  forestalled  and  before  any 
pathologic  process  has  been  started  in  any  of  the  neighboring 
tissues  or  organs.  It  seems  to  me,  therefore,  that  nothing  hav- 
ing arisen  to  disturb  the  normal  progress  of  a  child  with  con- 
genital occlusion  of  the  choanae,  about  the  second  year  of 
life  would  be  the  most  appropriate  time  to  undertake  surgical 
interference. 


XXIX. 

INTRAOCULAR    TENSION     JX     GLAUCOMA    LOW- 
ERED BY  INIECTION  OF  THE  SPHENO- 
PALATINE GANGLION.* 

By  H.  Edward  Miller,  M.  D., 

St.  Louis. 

I  wish  to  record  an  observation  which,  as  it  stands,  is  sim- 
ple and  does  not  exhibit  any  brilHant  result,  although  it  proves 
beyond  question  an  influence  between  the  sphenopalatine  gan- 
glion and  intraocular  tension  in  glaucoma. 

In  the  December,  1908,  issue  of  the  American  Journal  of 
Ophthalmology,  Dr.  A.  E.  Ewing  called  attention  to  the  re- 
lief of  pain  afforded  in  glaucoma  by  cocainizing  the  spheno- 
palatine  ganglion. 

No  specific  influence  has  heretofore  been  proven  to  exist 
between  the  tension  and  medication  of  the  ganglion. 

I  am  indebted  to  Dr.  W.  IJ.  Luedde  for  the  opportunity 
and  cooperation  in  this  case,  to  which  he  referred  among 
others,  in  a  paper,  "The  L'sefulness  of  Schiotz  Tonometer," 
at  the  meeting  of  the  Medical  Association  of  the  Southwest, 
held  at  Hot  Springs,  Ark.,  on  October  9,  1912. 

August  24,  1912,  Mrs.  T.  T.,  a  white  patient,  aged  .^5  years, 
had  a  simple  chronic  glaucoma  involving  both  eyes.  She  had 
been  thus  afflicted  for  the  past  ten  years.  Five  years  ago, 
while  a  patient  at  the  O'Fallon  Dispensary,  the  sight  in  her 
left  eye  was  fair,  but  her  faculty  of  vision  in  the  right  no 
longer  enabled  her  to  read,  liotli  visual  fields  w^ere  much 
contracted.  The  use  of  myotics  apparently  controlled  the 
condition.  The  patient  refused  any  operative  interference 
and  then  disappeared  for  several  years.  When  she  again 
came  under  observation.  Iier  right  eye  was  absolutely  sight- 
less, not  even  the   faintest  light  perception  remaining.     The 


♦Read   before   the   Oto-Laryngological    Section   of   the    St.    Louis 
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sight  of  the  left  eye  was  so  much  reduced  that  she  could  not 
find  her  way  about.  During  the  absence  of  over  three  years 
she  had  been  without  any  treatment  except  during  a  brief 
stay  at  the  Johns  Hopkins  Hospital  of  Baltimore,  where  she 
again  refused  to  be  operated. 

The  use  of  myotics  had  been  entirely  stopped.  Upon  re- 
suming them  now,  Schiotz  tonometer  registered  a  prompt  re- 
duction in  the  tension  in  both  eyes,  the  right  from  50  mm. 
10  30  mm.,  and  the  left  from  36  mm.  to  18  mm.  Three  days 
later  she  came  to  the  office  complaining  of  intense  pain  in 
the  head,  which  she  ascribed  to  "catching  a  cold"  while  sit-, 
ting  in  a  draught  the  night  previous. 

She  had  never  experienced  any  pain  before.  Tonometer 
examination  showed  the  tension  had  risen  in  each  eye  to  a 
higher  point  than  at  any  previous  measurement,  viz.,  right 
eye  60  mm.  and  left  eye  51  mm.  The  sight  in  the  left  eye. 
which  had  been  much  clearer  after  the  use  of  myotics,  was 
"cloudy"  again. 

Without  any  ocular  treatment  the  patient  was  brought  to 
me  for  a  nasal  examination,  which  disclosed  a  severe  general 
pansinusitis.  The  swollen  membrane  was  shrunk,  and  cocain 
was  applied  to  the  area  covering  the  sphenopalatine  foramina, 
with  the  result  that  Schiotz  tonometer  within  three-quarters 
of  an  hour  registered  a  drop  from  60  mm.  on  the  right  to 
55  mm.,  and  on  the  left  from  51  mm.  to  37  mm.,  before  any 
myotic  was  used. 

Under  the  combined  use  of  myotics  and  the  nasal  treat- 
ments the  tension  became  less  and  less  during  the  next  three 
days,  reaching  32  mm.  in  the  right  eye  and  26  mm.  in  the  left 
(a  drop  of  28  mm.  in  the  one  and  25  mm.  in  the  other). 

The  patient  was  now  compelled  to  return  to  her  home, 
some  distance  in  the  country,  but  subsequently  reported  much 
improvement ;  headache  had  almost  entirely  disappeared  and 
her  sight  was  clearer.  The  first  few  days  an  attendant  ac- 
companied her,  but  now  she  was  able  to  get  about  the  city 
alone. 

December  24,  1912,  patient  returned  to  the  city  with  both 
eyes  in  "bad  condition  for  the  past  three  weeks."  Treat- 
ments at  home  had  been  very  irregular  and  unsatisfactory. 
The  tonometer  registered  70  mm.  in  each  eye,  a  rise  of  over 
40  mm.  during  her  absence,  and  higher  than  at  any  time  dur- 
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ing  previous  obsiervation.  The  sight  in  the  left  eye  had  fallen 
from  the  ability  to  read  letters  about  one  and  one-half  inches 
long  at  five  feet,  to  dis'tioguishing  fingers  at  one  foot. 

The  marked  relief  affojded  by  the  combined  treatment  of 
her  nose  and  eyes  before,  brought  her  back  with  the  request 
that  the  same  procedure  be  resumed. 

The  nasal  tissue  was  too  greatly  swollen  to  permit  of  accu- 
rate application  to  the  ganglionic  area,  but  no  sinusitis  existed 
at  this  time.  Myotics  again  reduced  the  tension,  especially 
in  the  left  eye,  and  sight  became  clear  enough  to  see  large  let- 
ters at  four  feet  on  the  third  day. 

Two  days  later  a  subconjunctival  injection  of  5  per  cent 
sodium  citrate  solution  was  made  in  the  right  eye,  resulting 
in  a  markedly  lessened  tension  in  both  eyes,  even  greater  in 
the  eye  opposite  the  one  injected,  dropping  20  mm.  How- 
ever, within  two  days  it  was  as  high  as  before.  Nasal  treat- 
ments were  continued,  but  the  futile  attempt  to  make  an 
appreciable  impression  upon  the  tension  induced  me  on  Janu- 
ary 13,  1913,  to  begin  the  ganglion  injection  method  as  de- 
scribed by  Dr.  Greenfield  Sluder,  December  30,  1911,  in  the 
American  Journal  of  Medina!  Sciences. 

I  used  a  straight  needle,  and  estimated  about  one-third  cm. 
penetration  in  a  direction  backward,  upward,  and  outward 
from  the  bony  posterior  tip  of  the  middle  turbinate.  About 
six  minims  of  a  5  per  cent  alcoholic  solution  of  phenol  was 
injected.  Patient  immediately  felt  a  "new  pain"  starting  in 
back  of  her  ear  and  extending  down  her  neck  to  the  shoulder. 
This  disappeared  in  about  two  hours.  Tension  quickly  rose, 
but  on  the  following  day  had  dropped  fully  20. mm.  Directly 
after  injection  the  patient  complained  of  complete  loss  of 
sight,  but  this  soon  disappeared,  and  she  could  see  better 
than  at  any  time  during  the  past  four  months.  On  the  morn- 
ing of  the  fourth  day  after  this  first  injection  a  rise  of  about 
twenty  points  was  noticed,  and  now  the  right  ganglion  was  in- 
jected. Myotics  had  been  regularly  continued  all  this  time.  The 
same  gratifying  bilateral  drop  in  tension  was  produced  and  a 
greater  clearness  of  sight  in  the  left  eye. 

Failure  to  obtain  the  typical  reaction  after  injection  oft- 
times  results  from  the  inability  to.  reach  the  ganglion. 

A  total  of  seven  injections  were  made,  of  which  two  should 
be  dismissed ;  in  the  one  the  needle  failed  to  reach  the  gan- 
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glion  and  likely  entered  the  spiienopalatine  artery,. for  a  pro- 
fuse hemorrhage  occurred  and  the  patient  weakened  so  as  to 
become  bedridden  for  several  days  «  tlie  other  injection  fol- 
lowed the  news  of  severe  illness  of  Jier  husband  and  the  re- 
quest for  the  patient  to  return  home  against  her  wishes. 

Unexpected  excitement  always  caused  quite  a  rise  in  ten- 
sion in  this  case.  Irritants,  such  as  formalin  or  argentum, 
had  no  apparent  effect  on  the  tension  when  applied  over  the 
sphenopalatine  foramen. 

Averaging  the  other  five  injections,  we  find  the  immediate 
result  after  injection  was  a  rise  of  an  average  of  10  mm. 
Within  twenty-four  hours  the  average  drop  was  17^  mm. 
from  the  original  scale.  The  minimum  drop  was  7  mm.  The 
maximum  was  IS  mm. 


XXX. 

PERITONSILLAR    PHLEGMON— REPORT    OF    A 

CASE.* 

By  F.  E.  Hopkixs,  M'.  D., 

SprixcfiivLd,  Mass. 

Limited  by  the  character  of  the  case  I  have  to  report,  my 
title  should  be  phlegmon  of  the  peritonsillar  space,  rather 
than  the  comprehensive  one  of  "Phlegmon  of  the  Upper  Air 
Passages,"  under  which  it  appears  in  the  program.  The  prin- 
cipal point  which  it  illustrates  is  the  possibility  of  erosion  of 
large  blood  vessels. 

As  to  the  cause  of  peritonsillar  infections,  we  readily  ac- 
cept the  bacteriologist's  dictum  that  the  throat  at  all  times 
harbors  bacteria  ready  marshaled  for  invasion ;  and  since  the 
crypts  of  lymphoid  tissue  are  portals  easily  assailed,  infec- 
tions of  this  region  should  be  frequent  and  systemic  involve- 
ment severe.  The  wonder  is,  not  that  phlegmons  threatening 
life  occasionally  develop,  but  rather  that  such  serious  invasion 
is  so  rare  that  an  active  professional  life  may  pass  and  not  a 
single  case  come  under  observation. 

I  leave  to  the  baoteriologist  the  naming  of  the  invading  host 
and  of  the  allies  which  join  with  eager  savagery  in  the  cam- 
paign ;  and  I  leave  to  him,  too,  the  naming  of  the  armies  of 
defense,  both  of  the  first  and  of  the  second  line,  adopting  for 
myself  the  general  terms  of  virulent  or  aggressive  infection, 
and  a  lowered  resistance  on  the  part  of  the  patient.  Pardon 
this  seeming  levity — it  is  only  seeming.  Bacteriologic  litera- 
ture, with  its  explanations  of  infection  and  resistance,  gives 
this  kind  of  a  picture,  and  though  the  language  of  this  branch 
of  science  is  not  at  my  command,  the  reference  will  be  under- 
stood. 

Such  microscopic  examinations  of  pharyngeal  phlegmon  as 
I  have  on  record  give  as  a  usual  finding  staphylococcus  aureus, 
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with  in  some  cases  a  mixed  infection — the  most  troublesome 
addition  being  streptococci.  The  staphylococci  alone  fulfill 
their  contract  for  destruction  with  less  systemic  disturbance 
than  when  working  in  alliance  with  others. 

However,  microscopic  findings  are  of  little  value  in  deter- 
mining the  treatment  of  these  cases.  The  stage  of  progress 
decides  that,  and  early,  effective  drainage  is  the  best  assur- 
ance of  a  favorable  prognosis. 

Peritonsillar  phlegmon  may  run  its  course  to  serious  com- 
plications with  less  systemic  disturbance — as  shown  by  pros- 
tration, temperature  curve  and  pulse  rate — than  is  the  rule  in 
follicular  tonsillitis.  The  pain  and  distress  may  be  great, 
with  the  temperature  not  above  101°,  and  a  pulse  of  from  80 
to  90. 

Suffocation  from  flooding  the  larynx  by  the  sudden  rup- 
ture of  the  abscess  has  been  reported,  and  tracheotomy  has 
been  required  because  of  closure  of  the  phraynx  by  infiltration 
and  edema :  but  the  complication  I  wish  to  emphasize  is  that 
of  erosion  of  blood  vessels  by  the  necrotic  process. 

When  only  the  tonsillar  artery  is  involved  the  hemorrhage 
may  cease  spontaneously  or  be  easily  controlled;  if  the  ascend- 
ing pharyngeal,  the  situation  is  very  serious,  while  a  break 
in  the  wall  of  the  internal  carotid  brings  a  swiftly  fatal  end. 
As  illustrating  invasion  of  the  first  or  smallest  of  the  three 
arteries,  Dr.  Bates  of  Springfield  has  recently  described  to 
me  a  case  of  active  hemorrhage  following  the  spontaneous 
rupture  of  peritonsillar  abscess.  Bleeding  ceased  without  a 
resort  to  either  pressure  or  ligation. 

Bosworth's  work,  with  its  painstaking  research  of  litera- 
ture, was  published  twenty  years  ago,  yet  the  chapter  on  peri- 
tonsillar phlegmon  is  still  the  fruitful  source  of  reference. 
He  gives  a  list  of  twenty  authors,  who,  over  a  period  of  forty 
years,  had  reported  cases  of  involvement  of  the  large  vessels 
during  the  course  of  phlegmon.  Of  all  the  cases  reported 
but  five  recovered,  and  the  inference  is  that  in  these  only  the 
smaller  vessels  were  eroded. 

Nearly  all  the  recent  textbooks  speak  of  the  possibility  of 
this  destructive  invasion  of  blood  vessels,  but  none  of  the 
authors  I  was  able  to  consult  mentions  a  case  or  refers  to  one. 

The  case  whose  brief  history  follows  was  under  the  care 
of  Surgeon  Major  E.  A.  Gates  of  Springfield,  Mass.     I  saw 
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the  patient  in  consultation  on  May  23,  1900,  and  found: 
H.  M..  male,  American,  twenty-six  years  of  age,  of  poor 
resistance  because  of  irregular  life  and  recent  acute  illness. 
He  had  suffered  from  measles  early  in  the  month,  and  while 
convalescing  had  taken  cold — according  to  his  own  statement 
— the  particular  manifestation  of  this  cold  being  a  sore  throat. 
There  was  a  marked  peritonsillar  swelling  upon  the  left  side, 
with  severe  pain,  but  the  patient  was  not  prostrated,  being  at 
this  time  dressed  and  about  the  house.  His  pulse  was  80 
and  temperature  100,°  and  during  most  of  this  illness  the 
pulse  rose  only,  to  80  or  90,  and  the  temperature  at  no  time 
exceeded  101.°  No  fluctuation  could  be  made  out.  I  saw 
him  again  on  the  24th,  and  although  the  cellular  infiltration 
had  increased  there  was  no  evidence  of  "pointing,"  nor  could 
fluctuation  be  felt.  Deep  incisions  were  made,  but  these  yield- 
ed no  pus,  and  little  bleeding  took  place.  Two  days  later  a 
hemorrhage  occurred,  which  the  attending  physician  con- 
trolled by  pressure.  A  terrific  hemorrhage  recurred  on  the 
27th  and  proved  quickly  fatal.  A  ix>stmortem  was  not  al- 
lowed, but  such  examination  as  could  be  made  immediately 
following  death  showed  rupture  through  the  posterior  pillar 
— the  flood  from  the  eroded  carotid  finding  exit  here. 

Such  a  mass  of  cellular  infiltration  should  be  explored  by 
a  blunt  instrument,  even  the  finger,  following  unfruitful  incis- 
ion. In  this  case,  the  patient — an  only  and  spoiled  child — 
objected  vigorously,  as  did  the  parents  ;  and  as  a  peritonsillar 
abscess  usually  ruptures  into  the  incision  or  burrows  its  way 
to  the  surface,  furtlier  interference  was  not  insisted  upon, 
with  the  unusual  result  named. 


XXXI. 

PRIMARY  TUBERCULOSIS  OF  THE  MIDDLE  EAR. 

By  Chas.  H.  Long,  M.  D., 

Chicago. 

There  is  probably  no  disease  to-day  more  widely  discussed, 
not  only  by  the  physician  but  by  the  laity  as  well,  than  the 
•'Great  White  Plague.''  For  many  years  it  has  claimed  the 
attention  of  some  of  our  greatest  scientists.  Koch's  discovery 
of  the  tubercle  bacillus  in  1882  was  of  unprecedented  value 
to  the  profession ;  and  since  that  time,  particularly  during  the 
last  decade,  marked  advancement  has  been  made  in  the  knowl- 
edge of  tuberculosis.  While  clinical  research  continues,  ef- 
forts are  exerted  to  utilize  each  progressive  step  for  the  en- 
lightenment and  benefit  of  mankind.  While  some  theories  have 
been  so  conclusively  proved  by  experimentation  and  applica- 
tion that  they  have  become  of  universal  practical  value  in 
diagnosing  cases  and  for  the  treatment  and  prevention  of  tuber- 
cular infection,  there  are  still  many  questions  open  to  dis- 
cussion. Concerning  these,  we  must  accept  the  opinion  of 
the  majority  until  more  extensive  investigation  and  time  shall 
prove  or  disprove  them. 

Before  proceeding  to  the  subject  of  primary  tubercular 
infection  of  the  middle  ear,  which  is  the  purpose  of  this  arti- 
cle, let  us  take  a  brief  survey  of  the  present  tubercular  situa- 
tion as  it  is  presented  to  us  by  recent  scientific  workers  and 
by  personal   study  and  observation. 

There  has  been  much  disputation  as  to  whether  the  human 
and  bovine  tubercle  bacilli  diflfer  or  are  identical.  Theobald 
Smith  claimed  to  have  found  "many  distinct  diflFerences." 
Koch^  believed  the  diflFerence  to  be  one  of  type,  rather  than 
species,  the  position  now  taken  by  all  who  support  a  differen- 
tiation between  the  two  groups.  Koch  further  stated  his  belief 
that  this  difference  is  sufficient  to  influence  the  combating:  of 
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tlie  disease.  Otliers-  believe  in  the  unity  of  the  human  and 
bovine  bacilH.  maintaining-  that,  while  there  are  marked  differ- 
ences in  cultural  growth  and  virulence  between  the  two  "so- 
called  types,"  these  types  vary  within  themselves  in  the  same 
way  to  such  an  extent  that  the  difference  in  the  groups  over- 
laps, making  it  impossible  to  consider  the  one  group  as  an 
entity  distinct  from  the  other.  The  English  Royal  Commission^ 
confirms  this  instability  of  type,  and  concludes  that  the  gap 
between  the  two  types  is  not  a  wide  one,  while  Whitla*  states 
that  the  conclusion  of  the  "great  majority  of  recent  workers  is 
tliat  the  human  and  bovine  types  of  bacilli  are  identical." 

Wliatever  the  decision  in  this  regard,  there  is  now  a  general 
agreement  upon  one  point, — the  danger  to  man  of  infection 
from  both  types  of  bacilli.  The  English  Royal  Commission,  in 
their  report  of  1911,  state  as  follows:  ''We  have  investigated 
many  instances  of  fatal  tuberculosis  in  the  human  subject  in 
which  the  disease  was  undoubtedly  caused  by  a  bacillus  of  the 
1x)vine  t\pe,  and  nothing  else.  We  have  compared  the  lesions 
from  such  cases  with  those  obtained  from  parallel  cases  of  fatal 
tuberculosis  in  which  the  human  tubercle  bacillus  alone  was 
discovered.  Except  for  the  difference  in  the  type  of  bacillus 
found  in  them,  these  two  groups  of  cases  presented  similar 
features ;  the  clinical  histories  of  the  cases  were  alike,  the  cases 
all  terminated  fatally,  and  the  lesions  examined  after  death 
were  found  to  be  anatomically  indistinguishable."  To  quote 
Professor  Ravenel :'  "Laboratory  investigations  have  shown 
beyond  question  that  bovine  tuberculosis  is  transmissible  to 
h.uman  beings  and  that  the  lesions  produced  do  not  differ  in 
any  way  from  those  caused  by  human  bacilli." 

Considering  these  facts,  is  it  then  worth  while  to  pause  to 
discuss  the  much  agitated  question  of  the  possibility  of  the 
human  bacillus  affecting  cattle?  It  is  interesting  and  perhaps 
valuable  to  know  that  the  resistance  of  bovines  is  so  great  that 
the  feebly  virulent  human  bacilli  can  ordinarily  have  but  little 
effect  upon  bovine  tissue.  This,  however,  seems  not  the  salient 
point  in  the  matter.  When  we  observe  the  destructive  inroads 
made  b\-  the  bovine  bacilli  in  the  human  being,  does  not  the 
question  of  bovine  susceptibility  shrink  into  insignificance? 

Again,  in  view  of  these  facts,  whatever  its  source,  water, 
milk,  milk  products,  or  ordinary  dirt,  the  infection  of  mankind 
bv  bovine  tubercle  bacilli  should  receive  our  careful  attention. 
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Though  the  extent  of  danger  is  still  in  doubt,  if  we  adhere  to 
von  Behring's^  theor\-  of  latent  infection,  if  we  incline  toward 
a  growing  coftviction  that,  after  all,  the  one  type  may  be  trans- 
formed into  the  other  after  long-continued  residence  in  a  par- 
ticular host  with  all  conditions  requisite  and  favorable  to  such 
transformation,  or  if  we  advocate  the  popular  theory^  that  the 
surgical  forms  of  tuberculosis  are  due  to  bovine  bacilli,  which 
may  also  produce  miliary  tuberculosis ;  in  any  case,  we  cannot 
but  be  convinced  of  the  perils  of  bovine  bacilli  to  mankind. 
We  do  not,  as  some  accuse,  "minimize"  the  danger  of  infection 
by  human  bacilli  by  emphasizing  the  work  of  the  bovine  type. 
We  merely  hold  that  the  latter  infection  has  a  significance 
which  may  not  be  generally  appreciated. 

It  is  universally  recognized  that  age  is  an  important  factor 
in  the  infection  of  tuberculosis.  The  disease  is  considered  pre- 
eminently one  of  childhood.  The  physical  conditions,  environ- 
ments, and  food  of  the  child  render  it  practically  impossible  for 
children  to  escape  the  inception  and  harboring  of  the  bacillus. 
Though  its  presence  is  not  always  immediately  evident,  the  seed 
is  sown  and  awaits  only  the  opportune  moment,  favorable  soil 
conditions  and  lowered  resistance  to  begin  its  destructive  activ- 
ity-. The  prevention  of  implantation  is  one  of  the  means  of 
eradicating  the  tubercular  evil.  Then  must  we  consider  first 
the  question  of  tuberculosis  and  the  susceptible  child.  Though 
much  is  being  attempted  to  better  existing  conditions,  yet  more 
should  be  done.  We  fail  to  see  how  civic  governments  can 
consider  it  unnecessary  to  improve  the  public  milk  supply,  in 
the  face  of  such  statements  as  the  following,  made  by  the 
English  Royal  Commission:*  "A  very  considerable  amount  of 
disease  and  loss  of  life,  especially  among  the  young,  must  be 
attributed  to  the  consumption  of  cow's  milk  containing  tubercle 
bacilli." 

It  has  been  fully  demonstrated  that  certain  tissues  of  the 
human  body  exhibit  a  greater  susceptibility  for  the  tubercle 
bacilli  than  others.  The  lungs  offer  the  best  example  of  these, 
and,  in  consequence,  are  most  frequently  primarily  infected. 
On  the  other  hand,  some  tissues  are  so  rarely  invaded  that 
many  believe  that  their  infection  as  a  primary  condition  never 
occurs.  To  this  latter  class  belongs  the  middle  ear.  Although 
Milligan.^  after  years  of  observation,  concludes  that  primary 
tubercular  infection  of  this  organ  is  a  comparatively  common 
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condition,  he  meets  with  little  support  and  much  contradiction 
of  opinion ;  some  experienced  otologists  even  maintaining  that 
the  infection  is  never  primary,  being  always  secondary  to  the 
disease  elsewhere,  usually  with  a  pulmonary  focus.  While  few 
assume  this  extreme  position,  yet  the  general  consensus  of 
opinion  inclines  toward  the  rarity  of  the  condition,  which  is  not 
surprising  when  we  consider  the  limited  number  of  cases 
reported  and  the  great  difficulties  in  eliminating  early,  or  latent 
tubercular  infection. 

Until  the  year  1903,  according  to  Goldstein,'"  but  three  cases 
of  primary  infection  of  the  ear  had  been  reported.  To  these  he 
added  four.  Recently,  others  have  been  presented,  and,  al- 
though there  may  be  doubt  as  to  some  of  these  being  primary, 
the  remaining  imquestionable  ones  give  sufficient  proof  of  the 
existence  of  a  primary  infection  of  the  middle  ear.  Until  it 
can  be  proved  that  some  one  part  of  the  human  system  is 
immune  to  the  invasion  of  the  tubercle  bacillus,  the  possibility 
of  this  condition  cannot  be  authoritatively  contradicted. 

The  following  case  which  I  have  to  report,  appeals  to  me  as 
one  of  special  interest,  in  view  of  the  extreme  youth  of  the 
patient. 

Case  1. — G.  W.  English,  age,  eleven  months,  female.  Ac- 
cording to  the  parents,  the  child  at  the  age  of  one  month 
appeared  to  have  a  severe  cold.  Both  nose  and  eyes  discharged 
for  a  couple  of  days,  which  was  followed  by  a  discharge  from 
the  left  ear.  The  family  physician  treated  the  ear  for  some 
time  by  syringing,  but  no  improvement  resulted.  February 
1,  1910,  she  was  brought  to  my  clinic  at  the  Post-Graduate 
Hospital  by  the  mother.  Examination  revealed  a  profuse  fetid 
purulent  discharge  from  the  left  ear.  The  lining  of  the  exter- 
nal auditory  meatus  was  red  and  irritated.  The  tympanic 
membrane  was  absent.  The  probe  revealed  necrotic  bone. 
The  examination  of  the  throat  showed  enlargement  of  the 
pharyngeal  tonsil,  which  seemed  to  interfere  with  nasal  breath- 
ing. This  was  removed.  In  all  other  respects  the  child  ap- 
peared perfectly  healthy.  The  treatment  applied  consisted  of 
ordinary  cleansing  and  Politzerization  until  April.  No  im- 
provement resulting,  a  smear  was  taken  and  submitted  to 
Professor  Zeit  of  the  Northwestern  University  for  examina- 
tion. He  reported  the  presence  of  tubercle  bacilli  in  the  dis- 
charge.    Owing  to  the  child's  youth,  it  was  impossible  to  de- 
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termine  the  exact  condition  of  the  hearing,  but  it  appeared 
Uttle  impaired.  The  cervical  glands  were  not  enlarged  and 
there  was  no  tenderness  or  swelling  over  the  mastoid  process. 
April  29,  1910. — The  radical  mastoid  operation  was  per- 
formed. Only  remnants  of  the  malleus  and  incus  remained. 
\  mass  of  granulation  tissue  virtually  buried  the  stapes,  the 
granulations  extending  into  the  antrum.  All  were  carefully 
curetted  away  with  the  exception  of  those  around  the  stapes. 
The  postauricular  wound  was  dressed  open.  Owing  to  the 
rapid  growth  of  immense  flabby  granulations,  healing  was 
protracted  and  many  currettements  were  necessary. 

June  2,  1910. — The  postauricular  wound  had  healed  and  the 
meatus  was  dry.  About  the  middle  of  May  the  right  ear  was 
found  to  be  discharging.  Professor  Zeit  reported  a  pneumo- 
cocci  infection,  but  no  tubercle  bacilli.  This  ear  was  soon  well. 
October,  1910. — The  child  was  suffering  from  a  cold,  and 
both  ears  were  discharging  after  being  dry  for  four  months. 
Xo  tubercle  bacilli  were  discovered,  and  the  response  was  neg- 
ative to  both  the  Moro  and  von  Pirquet  tuberculin  tests. 

October.  1911. — The  last  report  of  the  case  came  at  this 
time.  Both  ears  were  dry  and,  according  to  the  mother,  the 
child  was  in  general  good  health.  Up  to  the  time  I  first  saw 
her  this  child  had  never  been  given  cow's  milk  or  artificial  food 
of  any  description.  She  did  not  appear  to  suffer  pain  in  her 
ear.  while  she  was  so  noticeably  good  natured  that  callers  were 
impelled  to  remark  about  the  attribute. 

In  our  conclusion  that  this  was  a  simple  case  of  primary 
tuberculosis  of  the  middle  ear,  we  considered  the  following: 
The  child's  youth  at  the  period  of  onset  of  the  disease,  its 
continuous  general  good  health,  the  absence  of  tubercular 
infection  elsewhere,  as  proved  by  the  negative  tuberculin  tests 
after  the  radical  ma.stoid  operation,  and  the  ultimate  satisfac- 
tory condition  of  the  ear. 

As  to  the  source  of  the  disease,  little  need  be  said,  although 
the  child,  to  the  best  of  our  knowledge,  was  given  no  cow's 
milk  or  artificial  food,  the  ignorance  and  carelessness  of  the 
laity  afford  ample  opportunities  for  infection.  The  <-heory  of 
predisposition  and  inherited  tendencies  was  not  regarded  here, 
as  there  had  been  no  instance  of  tuberculosis  in  the  family  and 
the  parents  of  the  child  were  in  perfect  health.  The  case  being 
a  surgical  one.  suggests  a  bacillus  of  the  bovine  type  and  the 
attack  a  result  of  dirt  infection. 
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While  there  are  many  possible  avenues  for  the  inception  of 
the  disease,  the  features  of  the  case  eliminated  all  but  two — 
the  eustachian  tube  and  the  external  auditory  canal,  with  the 
probabilities  in  favor  of  the  former. 

The  examination  of  the  ear  discharges  determined  the  nature 
and  localization  of  the  disease,  and  the  radical  operation  was 
performed  in  time  to  arrest  its  destructiveness.  In  support  of 
this  operation,  which  is  often  criticized,  we  maintain  that  if 
any  operation  is  advisable,  it  should  be  of  a  radical  nature, 
especially  when  the  disease  is  localized.  Surgeons  have  regret- 
ted its  omission  when  further  developments  showed  that  its 
timely  performance  might  have  prevented  a  fatal  termination 
of  the  disease. 

Despite  the  constant  advice  to  be  ever  upon  the  alert  for  the 
first  indications  of  the  tubercular  disease,  some  of  us  fail  to 
recognize  the  infection  in  its  incipient  stage.  If  the  physician 
and  bacteriologist  would  more  frequently  cooperate,  there 
would  be  fewer  disappointing  results.  While  this  reference  is 
but  an  added  stroke  to  the  well  worn  nail,  its  insertion  may  be 
of  benefit  to  some  co-worker. 

Let  us  not  slumber  while  the  foe  invades ;  then  become 
pessimistic,  but  "take  arms  against  a  sea  of  troubles,  and  by 
opposing,  end  them." 
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REPORT   OF   A    CASE   OF   TEMPOROSPHENOIDAL 
ABSCESS  OF  OTITIC  ORIGIN— OPERATION- 
RECOVERY.* 

By  J.xmes  F.  McCaw,  M.  D., 

Watertown. 

The  subject  of  this  report  was  a  female,  44  years  of  age, 
married,  seen  in  consultation  on  April  27 ,  1912,  at  the  City 
Hospital.  The  following  history  was  obtained :  She  had  suf- 
fered from  a  severe  head  cold  six  weeks  before,  which  was 
followed  in  a  few  days  by  severe  pain  in  the  right  ear  and 
discharge  thirty-six  hours  later,  with  only  silght  relief  of  the 
pain ;  these  symptoms  continued,  and  for  about  three  weeks 
before  coming  to  the  hospital,  she  had  suffered  such  severe 
pain  over  entire  right  side  of  head  that  the  physician  in 
attendance  had  kept,  her  under  the  influence  of  large  doses  of 
morphin  and  free  administration  of  whiskv-.  On  the  above 
date  another  physician  was  called,  and  realizing  the  gravity 
of  her  symptoms,  sent  her  to  the  hospital  at  once  and  asked 
me  to  see  the  case. 

Upon  examination  her  temperature  was  100.6°  F..  pulse 
102,  respirations  20.  Her  face  showed  great  suffering  and 
anxiet\' ;  there  was  a  very  profuse,  thick,  creamy,  purulent 
discharge  from  the  right  auditory  canal,  the  membrana  tym- 
pani  was  intensely  congested,  thickened  and  edematous; 
there  was  a  small  oval  perforation  in  the  lower  posterior 
quadrant,  through  which  pulsating  pus  was  being  discharged. 
There  was  such  marked  bulging  and  drooping  of  the  upper 
posterior  quadrant  and  the  posterosuperior  canal  wall  that  the 
perforation  was  just  visible.  There  was  decided  swelling  and 
edema  over  the  entire  mastoid  area  and  extending  well  above 
the  antral  region.     This  entire  area  was  exquisitely  sensitive 

♦Read  before  the  American  Otological  Society  at  Washington. 
D.  C,  May  6,  1913. 
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to  touch  and  severe  pain  elicited  from  the  slightest  manipu- 
lation. On  assuming  the  erect  ix>sture  in  bed,  dizziness  was 
complained  of.  Mentality  seemed  dulled,  but  all  questions 
Avere  answered  correctly ;  no  nausea  or  vomiting.  Convulsive 
■seizures  were  absent,  and  no  evidence  of  muscular  paralysis. 
Both  eye  grounds  were  normal.     Urine  analysis  negative. 

[  operated  upon  this  case  the  next  morning,  using  the  usual 
mastoid  incision.  After  elevating  the  flaps  and  periosteum 
•over  the  mastoid  area  and  also  from  the  tip,  a  very  extensive 
bone  necrosis  was  encountered,  so  that  the  lower  half  of  the 
outer  table,  including  the  tip,  was  a  sequestrum  and  was  lifted 
out  whole.  From  necrosis  of  the  inner  table,  about  an  inch 
and  a  half  of  the  sigmoid  sinus  was  exposed,  covered  with  pus 
and  exuberant  granulations.  After  cleaning  out  all  necrosis 
and  granulations,  my  attention  was  next  given  to  the  tegmen 
antri,  which  was  soft,  and  with  a  curette  and  rongeur  this 
was  carefully  cut  away,  exposing  the  underlying  dura,  which 
was  very  much  thickened,  discolored  and  felt  resistant.  An 
incision  through  the  dura  at  this  point  opened  directly  into 
an  abscess  cavity  from  which  was  evacuated  about  a  dram 
and  a  half  of  pus.  The  cavity,  which  was  about  one  and  one- 
half  inches  in  depth,  w^as"  carefully  wiped  out  with  cotton 
sponges,  and  upon  examination  there  was  no  apparent  limit- 
ing membrane,  but  the  cavity  seemed  to  be  directly  within 
the  brain  tissue,  clearly  demonstrating  that  it  was  a  very  acute 
and  recent  process.  The  outer  opening  through  the  dura  was 
enlarged  and  a  strip  of  iodoform  gauze  was  carried  in  and 
packed  loosely  into  the  cavity.  The  mastoid  wound  was 
dressed  in  the  usual  way.  Blood  count  at  this  time  showed 
a  leucocytosis  of  13,200  and  a  polynucleosis  of  84  per  cent. 

For  three  days  following  the  operation  the  patient  com- 
plained of  considerable  and  severe  pain  over  the  right  side 
of  head,  with  nausea  and  vomiting,  restlessness  and  irrational 
periods.  The  temperature  kept  steady  between  100°  F.  and 
100.8°  F.  during  this  time,  and  the  pulse  from  78  to  90. 
Blood  count,  taken  each  day,  showed  diminishing  absorption 
with  good  resistance,  so  we  began  to  look  about  for  something 
else  to  account  for  this  train  of  untoward  symptoms,  which 
seemed  quite  alarming,  when  it  occurred  to  the  writer  that 
])erhaps  the  withdrawal  of  the  amount  of  whiskey  and  mor- 
phin  which   she  had  been   accustomed  to   for  six   weeks  was 
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responsible  for  this  postoperative  development..  With  this 
idea  she  was  put  on  chloral  gr.  iii  and  sodium  bromid  grs.  xv, 
three  times  daily  and  at  night  if  necessary.  It  was  a  most 
noticeable  fact  that  all  the  cerebral  symptoms  disappeared 
promptly,  her  temperature  was  normal  two  days  later,  and  she 
had  no  further  symptoms  of  this  character. 

The  first  dressing  was  done  on  the  fifth  day,  and  the  gauze 
removed  from  the  abscess  cavity,  which  was  perfectly  clean 
and  without  retention,  the  dural  opening  patulous.  The  cav- 
ity was  dried  out  with  pledgets  of  .sterile  cotton  and  one  strip 
of  iodoform  gauze  inserted.  It  was  dressed  every  second 
day,  and  on  the  ninth  day  following  the  operation  all  gauze 
was  left  out  of  the  abscess  cavity,  as  it  had  contracted  down 
to  almost  nothing  and  simply  showed  a  depressed  granulating 
surface.  From  this  time  on  the  patient  made  an  uneventful 
recovery. 

This  report  is  made  not  so  much  for  its  importance  as  a 
contribution  to  this  societ)',  but  simply  that  it  may  be  on  rec- 
ord for  its  clinical  value.  However,  there  are  several  points 
of  interest  in  it  from  a  clinical  standpoint.  The  first  to  be 
noted  is  the  difficulty  in  making  a  correct  diagnosis  of  intra- 
cranial complications  before  operation.  This  case  illustrates 
that  point  very  clearly,  as  the  patient  gave  no  symptoms  of 
which  has  been  pointed  out  by  Sondem  to  be  a  good  indica- 
brain  abscess  prior  to  its  discovery  at  the  time  of  operation. 
The  dizziness  complained  of,  I  think,  can  be  explained  by  the 
extreme  intratympanic  pressure,  the  mental  dullness  was 
attributed  to  the  influence  of  the  morphin  which  she  had  been 
taking. 

We  also  have  in  this  case  an  illustration  of  the  importance 
of  weighing  ven,-  carefully  all  postoperative  symptoms  and 
eliminating  all  possible  sources  of  their  development  before 
deciding  that  they  are  dependent  upon  an  extension  of  the 
original  infection,  and  still  further  complicating  the  case  by 
an  unnecessary  operation.  I  feel  sure  that  had  I  assumed 
from  the  misleading  postoperative  symptoms  present  that 
there  was  further  brain  involvement,  and  made  an  exploraton.' 
operation,  I  would  have  jeopardized  my  patient's  chances  of 
recover}-. 

I  want  to  again  call  attention  to  the  value  of  daily  blood 
counts  as  an  aid  in  arriving  at  a  correct  diagnosis  in  cases 
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where  there  is  much  apprehension  and  puzzling  symptoms. 
Especially  is  it  of  importance  in  postoperative  cases  of  septic 
intracranial  involvement,  which  may,  as  in  this  case,  develop 
alarming  symptoms,  dependent  upon  some  intercurrent  con- 
dition. It  was  of  the  greatest  value  to  me  in  this  particular 
case,  as  I  would  have  been  strongly  inclined  to  reopen  the 
brain  wound,  in  view  of  the  alarming  symptoms,  had  not  the 
blood  counts  taken  daily  shown  a  diminishing  polynucleosis 
and  a  steady  leucocytosis,  thus  shortening  the  resistance  line, 
tion. 

My  method  of  packing  the  abscess  cavity  might  perhaps 
be  criticised,  in  view  of  the  experience  of  many  of  our  best 
operators,  but  my  decision  to  use  the  iodoform  gauze  was 
based  upon  the  fact  that  it  was  a  small  cavity,  showing  a 
tendency  to  contract,  and  that  I  was  able  to  enter  it  directly 
along  the  route  of  the  infection ;  therefore,  in  all  probability 
the  brain  coverings  were  thoroughly  amalgamated  over  this 
area,  thus  minimizing  the  possibility  of  a  septic  meningitis. 
The  result  in  this  case  was  a  perfect  recovery. 


XXXIII. 

SINUS   THROMBOSIS   FOLLOWING   NECROSIS   OF 
PERIOSTEAL  FLAP.* 

By  Otto  Glogau,  M.  D., 

New  York  City. 

Mr.  P.  D.,  40  years  of  age,  came  into  my  clinic  at  St. 
Mark's  Hospital  Dispensary,  on  November  5,  1912.  He  was 
complaining  of  severe  pains  and  entire  lack  of  hearing  in  the 
left  ear.  The  pains  lasted  for  two  weeks.  The  ear  was  run- 
ning, a  small  perforation  at  the  posterior  superior  quadrant 
of  the  drum  being  present.  The  drum  was  inflamed  and 
bulging.  There  was  much  sensitiveness  to  pressure  over  the 
antrum  and  at  the  tip  of  the  mastoid  process. 

A  paracentesis  was  performed,  and  the  patient  was  direct- 
ed to  make  hot  applications  and  irrigations  for  two  days. 
After  this  the  ear  discharged  freely,  the  pains  and  the  general 
condition  of  the  patient  became  worse. 

On  November  8th  he  was  admitted  to  St.  Mark's  Hospital 
with  a  temperature  of  101.^  The  next  day  I  performed  on 
him  a  simple  mastoid  operation.  The  usual  curvilinear  in- 
cision was  made,  the  skin  and  adjacent  tissues  were  divided 
down  to  the  fascia.  I  then  formed  a  Leland  periosteal  flap. 
This  was  the  first  time  I  had  tried  Dr.  Leland's  method,  which 
so  very  much  impressed  me  at  the  demonstration  in  Boston, 
before  the  Ninth  International  Otological  Congress.  In 
forming  the  periosteal  flap  the  rules  laid  down  by  Dr.  Leland 
in  his  paper  \vere  closely  adhered  to:  "The  classic  curvilinear 
incision  is  made  from  the  level  pi  the  upper  insertion  of  the 
auricle  to  the  mastoid  tip.  one-fourth  inch  behind  its  posterior 
border,  dividing  the -skin  and  subjacent  tissues  down  to  the 
fascia.  The  tissues  are  then  dissected  forward  to  the  cartilagi- 
nous meatus,  and  backward  as  far  as  it  is  possible  to  go.  by 

•Read  before  the  New  York  Academy  of  Medicine,  Section  on 
Otologj',  February  14,   1913. 
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lifting  up  the  skin,  say  one  and  one-half  to  two  inches.  The 
flap  is  then  to  be  formed  of  the  periosteum  and  fascia  and 
the  connective  tissue  between  them.  To  this  end  the  knife 
is  introduced  at  the  posterior  border  of  the  tip  of  the  process 
at  right  angles  to  the  surface  down  to  the  bone,  the  tip  of  the 
left  index  finger  being  used  as  a  guide  to  prevent  injury  to 
the  emissary  vein.  From  the  tip  the  knife  is  carried  upward 
and  backward  along  the  posterior  border,  then  backward  hori- 
zontally for  one-half  to  one-third  inch  or  more,  then  directly 
upward  to  the  temporal  line,  then  forward  to  the  posterior 
border  of  the  external  meatus,  but  about  one-half  inch  above 
it.  This  periosteal  flap,  including  the  attachment  of  the 
sternocleidomastoid  muscle,  is  then  removed  from  the  bone 
with  a  strong  elevator,  which  sometimes  is  not  accomplished 
without  considerable  difficulty.  We  then  have  a  flap  of  con- 
siderable thickness  with  a  broad  vascular  attachment  an- 
teriorly." (George  A.  Leland,  Boston:  "A  Periosteal  Flap 
in  Mastoid  Operations,"  Transactions  Ninth  International 
Otological  Congress,  Boston,   1912,  p.  259.) 

The  periosteal  flap  having  thus  been  formed,  the  mastoid 
cavity  was  opened.  At  the  first  stroke  of  the  chisel  the  sinus 
became  apparent,  surrounded  by  pus  and  granulation  tissue. 
The  protective  granulation  wall  of  the  perisinus  abscess  had 
apparently  left  the  sinus  intact ;  its  color  was  normal,  there 
were  no  symptoms  pointing  to  a  thrombus.  All  cells  of  the 
mastoid  process  had  been  destroyed  and  replaced  by  pus  and 
granulations.  The  mastoid  cavity  was  thoroughly  evacuated, 
and  also  the  granulations  around  the  antrum,  removed  and  the 
antrum  itself  enlarged.  The  cavity  was  then  washed  by 
warm  normal  salt  solution. 

Leland's  periosteal  flap  had  been  formed  before  it  was  ascer- 
tained whether  there  was  an  exposure  of  the  sinus  present 
or  not.  Although  Leland  had  applied  his  method  only  in 
uncomplicated  simple  and  radical  mastoid  operations,  the 
writer  decided  to  make  use  of  the  periosteal  flap  present,  in 
order  to  test  its  applicability  in  complicated  mastoid  condi- 
tions. Following  the  instructions  of  Dr.  Leland,  the  flap 
"was  brought  down  to  cover  the  aditus,  and  a  bit  of  the  tip  to 
He  against  the  inner  wall  of  the  antrum.  The  tip  was  an- 
chored in  the  proper  position   in  the  aditus  by  the  rounded 
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end  of  a  thick  gauze  wick,  packing  it  tightly  down ;  and  the 
rest  of  the  flap  against  the  posterior  surface  of  the  thin 
meatal  wall.  The  outer  part  of  the  cavity  was  very  li^tly 
packed  with  gauze,  and  the  lips  of  the  skin  wound  sutured 
to  bottom,  leaving  a  length  of  about  an  inch  through  which 
the  packing  protruded."  Special  care  was  taken  to  keep  the 
flap  away  from  the  exposed  sinus.  Four  days  after  the  oper- 
ation, at  the  first  dressing,  the  loose  gauze,  but  not  the  anchor, 
was  removed :  the  temperature  began  to  rise  and  reached  on 
the  fifth  day  10+.4.°  The  patient  was  suffering  from  very 
severe  pains  on  the  left  side  of  the  head,  and  especially  upon 
pressure  alongside  the  inner  margin  of  the  sternocleido- 
mastoid muscle.  He  began  to  cough  and  to  feel  unpleasant 
sensations  in  the  chest.  The  next  day  the  temperature 
dropped  down  to  101,°  and  the  patient  suffered  from  ex- 
haustive perspiration.  On  November  17th  (eight  days  after 
the  operation),  the  temperature  rose  to  105.°  This  rise  in 
temperature  was  preceded  by  a  severe  chill  lasting  for  eight 
minutes. 

As  all  symptoms  pointed  to  the  presence  of  a  sinus  throm- 
bosis, the  writer  decided  to  explore  the  mastoid  cavity.  On 
November  17th  an  incision  was  made  through  the  old  wound 
and  the  cavity  exposed.  The  periosteal  flap  was  found  dis- 
lodged from  the  antrum  and  covering  the  sinus ;  it  had  appar- 
ently become  entirely  necrotic.  The  sinus  showed  grayish 
discoloration  and  felt  hard  on  palpation ;  pulsation  could  not 
be  detected,  nor  did  dilatation  take  place  above  the  compress- 
ing finger.  By  removing  the  intervening  bone  the  sinus  was 
then  exposed  downward  to  the  jugular  bulb  and  backward  to 
the  torcular,  and  was  found  to  be  discolored  and  hardened  to 
that  extent.  An  exploring  needle  was  inserted  and  no  blood 
could  be  aspirated  from  the  sinus.  The  sinus  w-all  was  then 
incised  through  its  entire  thickness.  No  bleeding  occurred,  as 
the  sinus  was  found  to  be  filled  with  a  thrombus  reaching 
both  to  the  torcular  and  to  the  bulb.  The  writer  decided  to 
ligate  the  jugular  vein  prior  to  the  removal  of  the  thrombus. 
The  mastoid  wound  was  therefore  temporarily  covered  with 
gauze  and  the  neck  antiseptically  cleaned.  The  incision  was 
made  alongside  the  anterior  margin  of  the  sternocleidomastoid 
muscle,  extending  from  the  level  of  the  angle  of  the  upper 


512  OTTO    GLOGAU. 

jaw  to  the  cricoid  cartilage.  i\fter  dividing  the  superficial 
tissues  by  the  scalpel,  the  deeper  structures  were  reached  by 
blunt  dissection  and  the  common  sheath  opened.  The  jugular 
vein  was  then  exposed,  after  being  carefully  separated  from 
the  pneumogastric  nerve  and  the  carotid  artery.  The  vein 
was  apparently  filled  with  a  blood  clot  down  to  the  entrance 
of  the  facial  vein ;  half  an  inch  below  the  latter  the  jugular 
vein  was  ligated  in  two  places,  one  inch  apart,  and  severed. 
The  jugular  vein  was  then  exposed  high  up  towards  the 
jugular  bulb  and  ligated  as  near  as  possible  to  it;  after  ligat- 
ing  the  tributary  veins  the  thrombosed  portion  of  the  jugular 
was  removed.  A  rubber  tissue  drain  was  then  inserted  from 
the  upper  to  the  lower  end  of  the  wound  and  the  incision 
closed  above  it.  The  packing  was  then  removed  from  the 
mastoid  wound  and  the  thrombosed  sinus  gently  curetted 
down  towards  the  bulb  and  backward  towards  its  torcular 
end,  until  free  flow  of  blood  occurred.  The  lips  of  the  opened 
sinus  were  compressed  by  gauze  and  the  mastoid  wound 
packed. 

The  next  day  the  corresponding  side  of  the  face  became 
swollen  and  edematous ;  this  condition  disappeared  after  five 
days.  The  temperature  dropped  immediately  after  the  oper- 
ation and  with  slight  remittances  soon  approached  the  normal. 
The  wounds  on  the  neck  and  ear  healed  rapidly.  The  pa- 
tient made  an  uneventful  .recovery  and  was  dismissed  from 
the  hospital  eleven  days  after  the  removal  of  the  thrombus. 
The  mastoid  wound  closed  three  weeks  afterwards  by  gran- 
ulation. 

About  one  month  later  the  patient  developed  an  acute  mas- 
toiditis on  the  right  ear  and  was  operated  upon  by  the  writer. 
The  wound  was  closed  by  subcuticular  suture  with  small  sec- 
ondary counter  drainage. 

The  patient  was  not  presented  with  the  idea  of  reflecting 
generally  upon  Dr.  Leland's  method  of  periosteal  flap  forma- 
tion. Although  strictly  formed  after  Dr.  Leland's  instructions 
the  flap  did  not  adhere  to  the  antrum,  but  became  dislodged 
and  encroached  upon  the  sinus.  Dr.  Leland  himself  had  a 
few  cases  where  "the  flap  had  pulled  away  from  the  aditus." 
He  ascribes  this  accident  to  the  shortness  of  the  flap,  and  ad- 
vises "to  tear  it  away  from  its  new  attachment  and  repack  it 
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over  the  antrum,''  It  is  difficult  to  decide  whether  the  peri- 
osteal flap  in  this  case  became  necrotic  from  lack  of  proper 
nourishment  or  from  infection  by  the  granulations  covering 
the  sinus.  However  it  may  be,  the  sinus  thrombosis  was 
doubtless  due  to  necrosis  of  the  periosteal  flap.  The  writer 
has  no  experience  with  the  periosteal  flap  in  uncomplicated 
mastoid  operations.  The  above  case  teaches  merely  that  the 
periosteal  flap  should  never  be  made  use  of  where  there  exists 
an  exposure  of  either  the  sinus  or  the  dura. 


XXXIV. 

A  CASE  OF  PARALYSIS  OF  THE  ARDITENS  NER\E 
ASSOCIATED  WITH  ACl'TE  MASTOIDITIS.* 

P.Y  Harolo  Hays.  M.  D.. 

Xrw  York  City. 

During  the  past  winter,  Dr.  Charles  E.  Perkins  reported  six 
cases  of  paralysis  of  the  abducens  nerve  associated  with  a 
suppurative  condition  of  the  middle  ear.  He  also  collected 
ninety-five  cases  from  the  literature.  In  all  of  his  cases  the 
paralysis  disappeared  within  a  few  months.  Perkins  claims 
that  the  paralysis  is  often  due  to  the  narrowing  of  Dorello's 
canal  "from  inflammatory  thickening  of  its  walls,  or  the  thick- 
ening may  arise  from  edema  caused  by  inflammation  in  the 
neighboring  dura  or  bone."  This  narrowing,  however  pro- 
duced, would  result  in  pressure  upon  the  nerve  or  abducens 
paralysis  ;  or  the  inflammation  may  extend  to  the  nerve  itself, 
causing  neuritis  with  consequent  loss  of  function. 

In  December,  1911,  Dr.  John  R.  Page  reported  a  case  of 
sinus  thrombosis  followed  by  abducens  paralysis. 

I  wish  to  add  the  following  case  to  those  already  recorded : 
J.  D.,  17  years  old,  was  admitted  to  Dr.  Robert  Lewis"  serv- 
ice at  the  Xew  York  Eye  and  Ear  Infirmary,  September  7. 
1912.  Immediately  after  sea  bathing,  a  month  before  ad- 
mission, the  patient  began  to  have  pain  and  a  ringing  sensa- 
tion in  the  right  ear,  and  the  following  day  the  ear  began  to 
discharge.  This  discharge  was  continuous  up  to  the  time 
of  admission  with  very  little  pain.  He  had  considerable 
headache  over  the  right  temporal  region.  There  had  been 
no  previous  trouble  with  the  ear. 

Examination  of  the  right  ear  showed  a  perforation  at  the 
middle  of  the  posterior  quadrant,  and  the  canal  was  filled 
with  pus.  There  was  no  mastoid  tenderness.  The  left  ear 
was  negative.    General  physical  examination,  negative.     Tem- 


*Read  before  the   New   York  Academy   of   Medicine,   Section   on 
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perature,  100.8- ;  pulse,  92;  respirations,  20.  September  9, 
1912,  the  patient  has  had  constant  pain  on  the  right  side  of 
the  head.  Diplopia  developed  six  days  previous.  There  oc- 
curred a  paralysis  of  the  right  rectus  muscle.  Xausea  and 
vomiting  came  on  two  or  three  times  a  day  for  six  days. 
There  was  no  mastoid  tenderness.  Free  purulent  discharge 
from  canal.  Knee-jerk  reflex  diminished  on  right  side. 
Kemig  sign  negative.  Rhomberg  and  Babinski  reflex  neg- 
ative. Slight  papillitis  in  right  eye.  No  nystagmus.  Tem- 
perature, 105°:  pulse,  112;  respirations,  28.  Urine  examina- 
tion showed  slight  trace  of  albumin.  Examination  of  pus 
from  canal  showed  principally  epitheUal  cells.  Blood  count: 
White  blood  corpuscles,  10,000;  red  blood  corpuscles,  5,400,- 
000.  DiflFerential  count:  Large  mononuclears,  4  per  cent; 
small  mononuclears,  17  per  cent;  polynuclears,  79  per  cent. 
Blood  culture  (15  cc.  of  blood)  showed  two  colonies  of  sta- 
phylococcus aureus  in  twenty- four  hours.  X-ray  picture  of 
mastoids  showed  that  they  were  diploetic  and  both  sinuses 
well  forward.  On  the  right  side  was  a  small  oval  shadow 
about  half  way  down  below  the  knee  and  posterior  border  of 
the  sinus,  w-hich  was  either  a  cell  or  perisinus  abscess.  (This 
proved  to  be  a  small  cell  over  a  large  opening  of  the  mastoid 
vein  into  the  sinus.)     Wassermann  negative. 

On  the  afternoon  of  September  9th  a  simple  mastoidectcwny 
was  performed,  on  account  of  the  paralysis  of  the  sixth  nerve, 
the  high  temperature,  the  peculiar  symptoms  and  because  of 
the  X-ray  finding.  The  mastoid  was  found  to  be  quite  scle- 
rotic with  only  a  few  fairly  large  cells  which  were  filled  with 
granulations.  No  free  pus  w  as  found.  The  sinus  was  inten- 
tionally exposed  throughout  a  great  part.  No  dura  was  ex- 
posed. The  antrum  w-as  opened  and  curetted  out,  the  tip  was 
completely  removed.  The  wound  was  partially  closed  with 
clamps  and  packed  with  iodoform  gauze. 

A  limibar  puncture  was  performed  on  the  table;  15  cc.  of 
clear  fluid  imder  slight  pressure  was  withdrawn.  This  con- 
tained no  traces  of  albumin.  There  was  no  appreciable  sedi- 
ment in  the  contrifuged  specimen.  The  culture  of  this  fluid 
was  negative  after  twenty-four  hours. 

The  following  day  the  temperature  was  101.2°;  pulse,  84: 
respirations,  24.  September  12th,  wound  cleaned.  Slight  dis- 
charge from  canal.     Patient    says  diplopia    is  less    marked. 
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There  is  a  well  marked  nystagmus  on  rotation'  of  the  eyes 
to  the  left.  There  is  no  nystagmus  to  the  opposite  side.  With 
an  object  held  at  a  distance  of  about  a  foot  from  the  eyes, 
diplopia  is  noticed  as  soon  as  the  object  moving  from  left 
to  right  passes  the  midline  of  the  body.  L'rotropin  was  given 
every  four  hours.  Examination  of  the  eyes  showed  that  the 
papillitis  had  practically  subsided.  September  26th,  patient 
complained  of  slight  headache.  September  30th,  distinct 
exophthalmos  on  right  side.  There  is  some  tenderness  over 
the  right  frontal  sinus.  X-ray  negative.  October  24th,  wound 
healed  and  patient  has  left  the  hospital. 

Perkins  in  his  paper  remarks  that  intense  headache,  ''espe- 
cially in  frontal  region,  severe  pain  in  the  eye  or  deep  in  the 
orbit,  neuralgia  of  the  fifth  nerve,  or  paralysis  oT  some  of 
the  muscles  supplied  by  it,  are  symptoms,  one  or  more  of 
which  have  been  noticed  in  fifty-five  out  of  ninety-five  cases 
reported."  This  means  that  there  is  some  interference  with 
the  Gasserian  ganglion  by  the  process  going  on  at  the  apex 
of  the  petrous  bone.  Gradenigo  first  called  attention  to  the 
severe  pains  in  the  frontal  and  parietal  region  associated  with 
purulent  discharge  from  the  ear  and  abducens  paralysis,  and 
therefore  this  is  called  Gradenigo's  svndrome.   . 
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Report  of  Cases  of  Inflammatory  Diseases  of  the  Labyrinth. 

Dr.  Wendell  Phillips  said  that  the  cases  presented  repre- 
sented the  work  done  by  himself  and  his  assistants  in  hospital 
and  private  practice  during  the  past  two  years,  and  were  pre- 
sented just  as  the  histories  read.  In  the  light  of  more  recent 
improvements  in  the  recording  of  histories,  some  of  them 
showed  errors:  the  more  recent  records,  however,  were  more 
carefully  made,  and  consequently  were  more  readable  and 
understandable. 

Simply  the  reports  of  the  cases  were  presented,  without 
comment,  in  order  that  the  members  might  have  a  faithful 
statement  of  what  had  been  done. 

Lantern    Slide    Demonstration    of    Section    of   the    Temporal    Bone, 

With    Special    Reference    to    the    Anatomy    of    the    Labyrinth; 

Also  Exhibit  of  Microscopic  Specimens  Demonstrating  the 

Histology  of  the  internal  Ear. 

By  Isidor  FriesnEr,  M.  D.,  and  Alfred  Braun,  M.  D. 

{By  Inzntation.) 

Paper:   Model   Reconstruction  of  the  Vestibular  Apparatus. 

By  Eugene  Lewis,  M.  D., 

Dubuque. 

(By  Invitation.) 

discussion. 

Dr,  Kerrison,  in  opening  the  discussion,  said  that  in  the 
number  and  character  of  the  cases  reported,  this  meeting  was 
one  of  the  most  interesting  and  notable  which  the  section  had 
held. 
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Considering  the  serious  character  of  the  cases  reported  by 
Dr.  Phillips,  the  results,  taken  as  a  whole,  were  exceptionally 
good  and  a  subject  for  congratulation.  It  was  worthy  of  note 
that  in  the  fatal  case  reported  by  Dr.  Phillips — i.  e.,  a  case  of 
diffuse  suppurative  labyrinthitis  in  the  latent  stage — a  radical 
operation  had  been  performed  without  operating  upon  the 
labyrinth.  This  patient  died  of  meningitis.  Dr.  Kerrison 
said  that  he  had  himself  published  the  report  of  a  som^ewhat 
similar  case  in  which  he  had  followed  the  same  course,  his 
patient  dying  later  of  cerebellar  abscess.  Personally,  he  was 
firmly  convinced  that  in  the  long  run  it  would  be  found  safer 
not  to  do  a  radical  operation  upon  patients  suffering  from  any 
stage  of  suppurative  labyrinthitis  without  at  the  same  time 
providing  surgical  drainage  of  the  labyrinth. 

In  two  cases  which  recovered  without  operation  upon  the 
labyrinth,  Dr.  Phillips  reported  having  found  a  fistula  lead- 
ing into  the  vestibule,  into  which  a  tympanic  probe  could  be 
introduced  and  brought  out  through  the  open  oval  window. 
Drainage  of  the  vestibule  had  therefore  been  provided  by  the 
necrotic  process.  Recovery  in  these  two  cases  without  opera- 
tion would  seem  to  support  the  proposition  that  adequate 
drainage  is  the  chief  desideratum  in  suppurative  labyrinthitis. 
Dr.  Fowler  has  reported  an  instructive  case  of  long-standing 
middle  ear  suppuration,  in  which  the  tympanum  was  to  a  very 
considerable  extent  epidermized;  yet  later  a  large  sequestrum, 
including  parts  of  the  labyrinth,  came  away.  Such  a  case 
provides  a  graphic  illustration  of  the  possible  progress  of  a 
necrotic  process  beneath  an  epidermal  covering;  and  it  sup- 
ports the  argument  that  a  radical  operation  is  not  a  safe  pro- 
'cedure  so  long  as  a  suspected  focus  of  infection  within  the 
labyrinth  remains  undrained. 

The  speaker  said  that  the  cases  re^^orted  by  Dr.  Kopetzky 
were  very  interesting,  and  the  good  average  results  seemed  due 
to  the  good  judgment  the  doctor  had  shown  in  determining 
which  should  and  which  should  not  be  operated  upon. 

Dr.  Kerrison  said  that  he  had  listened  with  a  great  deal  of 
interest  to  Dr.  Lewis'  lecture.  To  review  the  physiology  of 
the  vestibular  apparatus  in  terms  sufficiently  clear  to  be  easily 
followed  was  in  itself  something  of  a  feat.  Dr.  Lewis  had 
not  only  accomplished  this,  but  had  held  the  interest  of  his 
hearers  throughout.     The  points  in  which  Dr.  Lewis  differed 
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somewhat  from  the  accepted  views  of  vestibular  physiolog>' — 
e.  g.,  in  his  eplanation  of  the  production  of  certain  forms  of 
rotation  after-nystagmus — were  exceedingly  interesting,  and 
he  hoped  to  see  the  lecture  preserved  in  permanent  printed 
form. 

Dr.  George  E.  Davis  congratulated  Dr.  Lewis  on  his  in- 
genious model  of  the  vestibular  apparatus  and  his  able  dis- 
cussion and  demonstration  of  the  vestibular  functions.  He 
agreed  with  what  Dr.  Kerrison  had  said  about  discussing  the 
paper,  as  the  subject  was  a  very  difficult  one  to  conceive  or 
follow.  He  could  not  understand  why  Dr.  Lewis'  apparatus 
did  not  demonstrate  the  mechanism  of  the  functions  of  the 
vertical  canals  as  taught  in  the  Viennese  clinics  in  a  like  man- 
ner as  he  claimed  it  demonstrated  the  mechanism  of  the  func- 
tions of  the  horizontal  canals  as  taught  in  the  same  clinics.  It 
is  a  well  recognized  law  that  the  momentum  of  the  endolymph 
currents  produce  a  more  effective  and  a  less  effective  reflex 
'  movement,  depending  on  the  direction  of  the  currents,  wheth- 
er from  the  canal  to  the  utricle  or  from  the  utricle  to  the 
canal.  In  the  horizontal  canals  the  more  effective  or  prepon- 
derant movement  or  reflex  occurs  when  the  current  is  from 
the  canal  to  the  utricle;  in  the  vertical  canals  the  reverse  is 
true.  Now  it  matters  not  whether  the  two  labyrinths  are 
one  organ,  as  Dr.  Lewis  contends,  or  whether  they  are  sep- 
arate  organs  and  act  in  concert,  in  which  latter  view  I  agree 
with  Dr.  Kerrison,  the  above  law  still  obtains  and  applies 
in  the  same  measure  to  the  vertical  canals  as  to  the  horizontal 
canals.  Furthermore,  whether  the  anterior  vertical  canal  of 
one  side  acts  in  concert  with  the  posterior  vertical  canal  of 
the  opposite,  or  whether  the  two  anterior  vertical  canals  act 
consensually  with  the  two  posterior  vertical  canals,  as  I  under- 
stand from  Dr.  Lewis'  model  and  demonstration,  the  above 
spoken  law,  I  believe,  still  holds  and  the  Viennese  teaching 
is  rather  confirmed  than  refuted. 

Moreover,  a  careful  study  of  the  anatomic  considerations 
underlying  the  physics  of  vestibulation  and  the  function  of 
the  semicircular  canals,  inclines  me  to  the  belief  that  the 
maculae  of  the  utricle  and  saccule,  and  the  ampullae  of  the 
semicircular  canals,  are  primarily  receptive  organs  and  corre- 
spond to  the  end  sense  organs  of  the  cochlea  in  this  respect. 
Therefore,  if  the  function  of  the  vestibular  apparatus  is  de- 
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pendent  on  physical  laws,  the  principles  of  its  mechanism  may 
be  analyzed. 

The  peculiar  arrangement  of  the  labyrinthine  sense  organs 
in  the  cristae  ampullae  of  the  semicircular  canals  and  in  the 
macuhe  of  the  utricle  and  saccule  bears  a  basic  relation  to  the 
mechanism  of  their  physical  reaction  to  stimuli.  When  we 
consider  that  the  portion  of  the  vestibular  nerve  which  arises 
in  Deiter's  nucleus  communicates  fibers  to  the  nuclei  of  the 
motor  nerves  of  the  eye  muscles  and  to  the  motor  nuclei  of  the 
spinal  cord,  we  can  understand  that  tonogenesis  is  due  to 
stimulation  of  the  central  nuclei  and  that  the  function  of  the 
labyrinth  is  for  the  most  part  to  receive  and  transmit  said 
impulses,  sensations  or  stimuli. 

I  may  say  that,  also  on  account  of  anatomic  consideration, 
it  is  a  plausible  theory  that  the  maculae  of  the  utricle  and  sac- 
cule interpret  motion  and  direction  in  straight  lines,  while  the 
crista?  ampullae  interpret  rotatory  motion  in  the  several  direc- 
tions of  the  planes  of  the  semicircular  canals  in  the  three  * 
dimensions. 

The  chief  sources  of  stimulation  of  the  vestibular  apparat- 
us are  motion  and  gravitation.  Motion  results  from  varia- 
tion or  position,  and  this  change  of  position  produces  the 
variation  in  pressure,  stress  or  impact  of  the  endolymph  cur- 
rents on  the  cristae  ampullae  and  the  maculae.  This  impact  or 
stress  causes  pressure  stimuli,  which  are  received  by  the  hair 
cells  of  the  cristae  and  the  maculae,  which  in  turn  convey  them 
along  the  nerve  fibers  to  the  brain  and  spinal  cord.  Gravita- 
tion explains  the  source  of  constant  pressure  stimulation  by 
the  otoliths  on  the  maculae,  which  receive  and  conduct  them 
thence  to  the  brain,  which  in  turn  perceives  them  and  exercises 
the  necessary  tonogenesis  to  maintain  equilibration. 

An  analysis  of  the  labyrinthine  functions,  based  on  physical 
laws,  favors  the  argument  that  the  major  function  of  the 
vestibular  apparatus  is  to  receive  and  regulate  tonus  im- 
pulses which  are  conveyed  thence  to  the  central  tonus  nuclei 
where  the  tonus  impulses  are  developed.  Von  Cyon  goes  so 
far  as  to  say  that  the  destruction  of  the  labyrinths  would  not 
destroy  muscle  tonus,  but  would  increase  it  by  removing  the 
natural  inhibitory  action,  which  he  claims  is  one  of  the  most 
important  functions  of  the  vestibular  apparatus. 

Shambaugh  expresses  an  opposite  opinion  to  von  Cyon  and 
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says  he  cannot  accept  the  view  that  Deiter's  nucleus  possesses 
automatic  tonus  centers,  but  that  the  voluntary  muscles  are 
controlled  by  the  tonus  impulses  from  the  labyrinth. 

Between  the  extremes  of  the  von  Cyon  and  Shambaugh 
theories  as  to  the  origin  and  development  of  muscle  tonus 
impulses  and  their  influence  on  equilibration — or  the  adjust- 
ment of  the  individual  to  space  orientation — or  the  recog- 
nition of  that  adjustment,  I  believe  there  is  a  middle  ground. 

Dr.  Bernard  Sachs  said  that  he  did  not  quite  imderstand 
why  he  had  been  asked  to  speak  on  this  topic,  but  was  in- 
clined to  think  that  the  chairman  meant  to  show  how  a  man 
could  be  made  dizzy  without  rotation,  by  being  compelled  to 
listen  to  so  much  learning.  As  a  neurologist,  however,  he 
would  like  to  refer  to  one  or  two  points  in  the  paper.  Dr. 
Lewis'  presentation  of  the  subject  was  extremely  interesting; 
it  was  not  difficult  for  the  speaker  to  conceive  of  these  two 
portions  of  the  vestibular  apparatus  acting  as  one.  It  was 
of  great  value  to  have  this  subject  presented  so  clearly  as 
Dr.  Lewis  had  done  it.  The  vestibular  apparatus  is  acquir- 
ing great  importance  just  now,  not  only  for  the  otologist  but 
for  others  also,  and  this  should  be  remembered  by  the  otolo- 
gist, for  it  is  going  to  enlarge  his  own  field  of  examination 
and  research.  The  vestibular  apparatus  has  not  been  insisted 
upon  so  far  as  a  part  of  the  statotonic  apparatus.  To  this 
belong  the  entire  skin  of  the  body,  the  eye  and  the  auditory 
organ;  relations  in  space  are  determined  by  these  three  va- 
rious senses,  and  the  vestibular  apparatus  is  an  important 
contributing  factor  in  this  arrangement.  The  most  impor- 
tant organ  of  the  apparatus  is  not  the  labyrinth  but  the  cere- 
bellum, for  all  these  paths  are  finally  centered  in  the  cere- 
bellum, and  the  vestibular  apparatus  is  one  only  of  the  three 
chief  component  parts  of  the  larger  apparatus  ending  in  the 
cells  of  the  cerebellum.  There  was  one  point  which  Dr. 
Lewis  spoke  of  which  the  speaker  would  like  particularly  to 
commend — that  was  that  the  labyrinth  should  be  regarded  as 
one  of  the  three  important  factors  of  the  statotonic  mechan- 
ism. It  was  perfectly  true  that  disease  of  the  labyrinth 
influences  the  status  of  the  peripheral  muscles ;  that  was  a 
point  which  the  otologists  should  bear  in  mind,  and  so  make 
a  routine  examination  of  the  deep  reflexes  of  the  body  and 
of  the  various  muscles,  as  this  would  give  much  assistance. 
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The  vestibular  apparatus  is  only  a  part  of  the  larger  spinal 
and  cerebellar  apparatus,  and  very  much  the  same  symptoms 
result  if  any  of  the  three  parts  of  the  huge  mechanism  is 
disturbed.  The  difficulties  of  diagnosis  are  increased  by  this. 
We  have  always  supposed  that  hypotonus  would  go  with 
purely  cerebellar  disease,  and  in  cases  where  we  found  such 
afiFection  or  modification  of  the  tonus  we  have  always  been 
ready  to  diagnosticate  a  central  and  not  a  peripheral  lesion. 
Labyrinthine  disease  may  be  accompanied  by  hypotonus ;  and 
if  so,  the  caloric  tests  must  be  depended  upon  to  give  a  clue 
as  to  the  actual  site  of  the  trouble. 

Dr.  Danziger  said  that  he  wished  to  take  exception  to  the 
statement  of  the  reader  of  the  paper  that  we  cannot  test  the 
function  of  one  labyrinth.  If  we  rotate  the  patient,  we  cer- 
tainly set  the  endolymph  of  both  labyrinths  in  motion,  and  the 
fluid  will  strike  the  hair  cells  of  the  crista,  the  ones  of  higher 
valency  in  the  labyrinth  toward  which  side  we  rotate,  and 
the  ones  of  lower  valency  in  the  other  labyrinth.  The  sum 
total  will  give  the  intensity  of  the  nystagmus.  Supposing  we 
turn  first  to  one  side  and  then  to  the  other — the  difference 
of  the  intensity  of  the  nystagmus  will  show  the  functional 
change  of  one  or  the  other  labyrinth.  For  clinical  purposes, 
we  can,  therefore,  test  either  labyrinth  for  its  functional  state. 

Dr.  Strouse  said  that  he  wished  to  call  attention  to  one 
point  in  regard  to  the  falling  of  the  patient.  Dr.  Lewis  had 
said  that  the  falling  was  not  caused  by  the  vestibular  disturb- 
ance, but  by  the  disturbance  of  the  eye  caused  by  the  nystag- 
mus, and  the  patient  falls  toward  the  slower  complement.  Dr. 
Strouse  said  that  he  could  not  reconcile  that  with  the  con- 
ditions as  they  exist,  otherwise  in  horizontal  nystagmus  the 
patient  would  fall  to  one  side  or  the  other.  If  there  is  a 
vertical  nystagmus,  according  to  that  he  ought  to  fall  back- 
ward or  forward ;  and  if  there  is  a  rotatory  nystagmus,  he 
ought  to  turn  cartwheels  to  one  side  or  the  other. 

Dr.  FriesnEr  said  that  he  did  not  believe  that  the  falling 
was  due  to  the  ocular  impression ;  that,  of  course,  could  not 
be  true,  for  the  falling  resulted  from  the  reaction  move- 
ments. These  are  distinct  although  not  pure  reflexes,  and 
result  from  the  stimulation  of  the  vestibular  apparatus.  More- 
over, the  falling  occurs  even  when  the  eyes  are  closed.  He 
said,  further,  that  he  agreed  with  the  others  who  had  pre- 
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viously  discussed  Dr.  Lewis'  paper,  that  this  theory  could  be 
discussed  only  after  careful  study  and  consideration.  If, 
however,  this  theory  depended  upon  the  absolute  parallelism 
of  the  corresponding  canals,  it  must  fall  to  the  ground,  since 
Schoenemann  has  shown,  from  the  examination  of  some  500 
or  600  corrosion  specimens,  that  considerable  differences  exist 
between  the  two  sides.  These  differences  sometimes  amount 
to  twenty  degrees. 

Dr.  Phillips  said  that  the  microscopic  slides  shown  by 
Drs.  Friesner  and  Braun  were  in  the  laboratory  of  the  Man- 
hattan Eye,  Ear  and  Throat  Hospital,  and  they  would  be  very 
glad  to  show  them  to  the  members  any  Tuesday,  Thursday, 
or  Saturday  afternoons.  As  to  the  remarks  which  had  been 
made  concerning  the  cases  reported,  he  only  wished  to  repeat 
that  the  cases  had  been  presented  from  the  histories  without 
any  comment. 

He  felt  that  he  had  just  begun  his  study  of  these  purulent 
conditions,  and  he  hoped  that  the  eighteen  or  twenty  cases 
presented  this  evening  would  prompt  some  of  the  other  mem- 
bers to  report  similar  cases  until  two  or  three  hundred  were 
recorded.  In  only  one  of  the  cases  which  he  had  reported 
would  he  act  differently,  had  he  to  do  it  over  again.  This  was 
case  3  in  his  series,  wherein  he  had  performed  operation  early. 
In  that  he  believed  he  should  have  done  the  radical  and  laby- 
rinthine operation  or  should  have  let  it  alone. 

All  of  these  cases,  with  one  exception,  were  complicated 
with  acute  purulent  otitis  media;  every  one  was  a  chronic 
case.  There  may  be  a  difference  in  treating  chronic  and  acute 
cases. 

Dr.  Fowler  said  that  the  case  mentioned  by  Dr.  Kerrison 
was  not  healed,  but  was  discharging  posteriorly.  Epider- 
matization  had  taken  place  only  in  the  middle  ear,  so  there 
was  very  good  drainage.  In  regard  to  the  diagnosis  between 
suppurative  and  serous  labyrinthitis,  he  would  suggest  to  the 
members  the  use  of  a  band  around  the  neck,  in  order  to  con- 
gest the  head.  He  hoped  some  day  to  tell  the  section  of  some 
experiments  he  had  made  with  this  expedient,  as  they  were 
very  interesting.  It  stands  to  reason  that  increase  of  pressure 
in  the  skull  is  bound  to  influence  the  pressure  in  the  normal 
labyrinth;  it  also  markedly  affects  tinnitus  in  many  persons. 
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In  some  of  these  cases  the  tinnitus  can  be  brought  on  or 
stopped  at  will  by  using  this  constriction  band. 

In  acute  suppurative  disease  of  the  static  labyrinthitis  (dur- 
ing the  onset)  the  constricting  band  will  markedly  increase 
spontaneous  nystagmus,  whereas  in  the  nonpurulent  cases  it 
appears  to  have,  little,  if  any,  effect,  or  distinctly  diminishes 
the  nystagmus. 

Tinnitus  due  to  inflammation  of  the  cochlea  is  increased  or 
diminished,  or  unaflfected,  by  a  constricting  neckband,  depend- 
ing on  the  ability  of  the  band  to  increase,  diminish,  or  not 
affect  the  iritating  effect  of  the  tissues  responsible. 
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Meeting  of  February  14,  1913. 

Sinus  Thrombosis  Following  Necrosis  of  the  Periosteal   Flap* 
By  Otto  Glogau,  M.  D. 

Traumatic  Atresia  of  Auditory  Canal  With  Mastoidal  Complication. 
By  Ernest  Danziges,  M.  D., 

Report  of  a   Case   of  Paralysis  of   Abducens   Nerve   With   Mastoid 
Complicatjons.t 

By  Harold  Hays,  M.  D. 

Report  of  Removal  of  Fibroma  Which  Excluded  the  Auditory  Canal.t 
By  M.  D.  Le3)Erman,  M.  D. 

discussion. 

Dr.  Haskin,  referring  to  Dr.  Glogau's  case,  said  that  the 
doctor  had  spoken  of  Dr.  Leland's  flap.  The  speaker  had 
seen  that  method  used  very  successfully.  Dr.  Glogau  had 
apparently  neglected  to  consider  the  fact  that  he  had  exposed 
dura  and  sinus.  No  one  doing  mastoid  surgery  should  ever 
attempt  to  put  a  flap  of  any  kind  on  exposed  dura.  Dr.  Glo- 
gau had  also  spoken  of  having  opened  the  sinus  and  curetted 
the  jugular  bulb.  That  is  a  thing  that  is  no  longer  spoken 
of,  as  it  is  very  difficult  to  reach  the  bulb  without  a  most 
extensive  exenteration. 

Dr.  Leland  especially  states  that  in  attempting  to  make 
use  of  his  periosteal  flap  a  complete  exenteration  of  all 
diseased  bone  must  be  performed.  Dr.  Glogau  admits  that  in 
opening  his  sinus  he  had  to  remove  more  of  the  bone. 
Three  things  might  have  caused  the  sloughing  of  the  flap: 
First,  not  enough  blood  supply  at  the  pedicle  or  too  much 

*  See  page  509.    t  See  page  514.    %  See  page  431. 


526  NEW   YORK  ACADEMY  OF   MEDICINE;. 

handling  of  the  flap.  Second,  too  light  packing.  Third,  sep- 
tic infection.  If  not  misunderstood,  the  doctor  says  that  the 
gangrenous  flap  had  slipped  down  under  the  packing.  With 
the  pedicle  attachment  above,  it  is  hard  to  see  how  such  a 
thing  could  occur. 

Referring  to  Dr.  Lederman's  case.  Dr.  Haskin  stated  that 
Dr.  Sluder  says  he  never  does  a  tonsillotomy  without  having 
previously  made  a  blood  examination  to  determine  the  time 
of  blood  clotting.  When  it  does  not  take  place  within  a 
minute  and  a  half.  Dr.  Sluder  refuses  to  operate. 

Dr.  Cocks,  referring  to  Dr.  Lederman's  case  of  hemophilia, 
said  that  it  was  always  easy  to  criticise  such  cases  after  one 
is  through  with  them,  but  that  a  case  with  a  marked  history 
of  hemophilia  should  have  been  tested  for  coagulability  be- 
fore operating.  In  ear  and  throat  surgery  the  practice  of  the 
general  surgeons  should  be  followed  in  this  respect.  In  cases 
of  jaundice  they  give  blood  serum  subcutaneously  or  intra- 
venously, and  bring  the  blood  up  to  normal  before  operating. 
If  that  had  been  done  in  this  instance,  Dr.  Lederman  would 
have  been  saved  much  trouble  and  anxiety. 

Dr.  GruEning  said,  in  regard  to  the  case  of  Dr.  Hays,  that 
the  diagnosis  of  papillitis  or  optic  neuritis  should  not  be 
made  in  connection  with  some  of  the  complications  of  puru- 
lent otitis.  A  true  inflammation  of  the  optic  nerve  or  its 
head,  an  optic  neuritis  or  a  papillitis,  only  occurs  when  the 
aural  disease  is  followed  by  meningitis.  The  diagnosis  of 
optic  neuritis  would  signify  that  the  patient  is  beyond  hope. 
What  is  really  observed  in  many  forms  of  otitis  media  and 
its  complications  is  an  edema  of  the  papilla,  the  socalled 
choked  disc.  The  fact  that  the  edema  disappears  after  the 
removal  of  the  purulent  focus,  shows  that  it  is  not  an  inflam- 
mation. 

Dr.  Seymour  OppenhEimEr,  referring  to  Dr.  Haskin's 
quotation  from  Dr.  Sluder,  said  that  he  had  read  the  paper, 
and  had  wondered  at  the  statement  of  Dr.  Sluder's,  that 
when  he  does  not  get  coagulation  within  one  and  a  half  min- 
utes he  refuses  to  operate.  It  would  seem  to  be  a  typograph- 
ical error,  for  if  he  refused  to  operate  under  such  conditions 
he  would  not  operate  often.  It  has  been  his  own  experience 
that  it  is  quite  within  the  limits  of  normality  for  coagulation 
not  to  take  place  within   five  or  six  minutes.     In  regard  to 
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calcium  lactate,  in  a  series  of  cases  in  which  he  had  used  it 
and  tested  the  coagulability  both  before  and  after  its  use,  he 
did  not  find  that  the  calcium  lactate  influenced  the  condition 
in  a  single  instance.  It  is  probably  of  value  only  in  distinct 
hemophiliacs,  and  not  with  normal  individuals. 

Dr.  KexEfick  asked  if  he  was  correct  in  understanding 
that  Dr.  Lederman's  patient  was  a  female.  That  point  was 
of  interest,  for  it  is  stated  in  the  books  that  females  do  not 
bleed,  that  they  simply  transmit  tlie  hemophiliac  diathesis,  and 
the  male  members  of  the  family  do  the  bleeding.  Relying 
on  the  strength  of  that  fact  and  concealing  the  family  history, 
a  physician  recently  had  referred  to  him  a  young  girl  of  about 
fifteen  years  of  age,  from  whom  he  removed  adenoids.  Fol- 
lowing the  operation  she  had  all  the  characteristics  of  a  hemo- 
philiac, and  the  bleeding  could  not  be  controlled  until  after 
the  injection  of  100  cc.  of  horse  serum.  It  seems,  therefore, 
that  the  statement  that  females  do  not  possess  the  hemo- 
philiac characteristics  cannot  be  depended  on. 

Dr.  Felix  Cohn  said  that  in  the  discussion  one  of  the  gen- 
tlemen had  referred  to  the  coagulation  test.  It  has  been  his 
practice  for  several  years,  since  he  has  been  making  enuclea- 
tions of  the  tonsils,  to  have  the  coagulation  time  taken  in 
every  case  before  operation.  The  enucleations  were  always 
performed  under  narcosis  and  only  on  hospital  patients.  The 
time  of  coagulation  varied  from  four  and  a  half  to  eight  min- 
utes, the  average  being  about  five  to  six  minutes.  The  tests 
were  made  with  a  drop  of  blood  on  a  slide,  and  the  time  taken 
for  coagulation  was  carefully  noted.  The  results  have  been 
uniformly  excellent.  It  is  a  question,  however,  whether  in 
the  case  referred  to  by  Dr.  Lederman,  even  a  coagulation 
time  test  could  have  absolutely  safeguarded  the  patient,  inas- 
much as  there  are  cases  of  hemophilia  where  the  coagulation 
time  is  not  over  prolonged,  so  that  even  the  making  of  the 
coagulation  test  will  not  always  guard  the  operator  from  the 
possibility  of  operating  upon  a  hemophiliac. 

Dr.  Glogau  said  that  in  operating  on  the  case  reported  he 
had  followed  Dr.  Leland's  technic  closely.  The  sinus  at  the 
first  operation  was  evidently  perfectly  normal ;  the  flap  was 
put  in  the  direction  of  the  antrum,  and  care  was  taken  to 
keep  it  away  from  the  sinus.  It  was  kept  in  place  by  gauze. 
It  became  necrotic  by  not  being  nourished  properly.     It  was 
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not  fair  to  claim  tliat  it  was  due  to  poor  surgery,  for  the  oper- 
ation was  performed  lege  artis  and  the  sinus  was  normal 
before  making  the  flap;  besides  special  care  was  taken  not 
to  bring  the  flap  into  connection  with  the  sinus.  In  regard 
to  the  criticism  of  what  he  had  said  about  the  curetting  of  the 
bulb,  he  might  have  been  misunderstood.  He  simply  said  the 
sinus  was  curetted  down  towards  the  bulb.  In  the  making 
of  the  flap  he  had  followed  Dr.  Leland's  directions  very  care- 
fully. 

Reply  to  Dr.  Danziger,  Dr.  Glogau  said:  The  jugular  vein 
was  thrombosed  only  to  the  entrance  of  the  facial  vein,  and  he 
was  ligating  below  the  latter.  If  the  jugular  vein  would  have 
had  time  to  thrombose  further  down,  the  edema  of  the  face 
might  have  occurred   even   without  ligation   of  the  jugular 

vein. 

Exhibit  of   Dissected  Temporal   Bones. 

Dr.  William  Henry  Haskin:  Diseases  of  the  labyrinth 
have  become  well  recognized  of  late  and  much  is  written 
about  them.  It  seems  to  the  writer  as  though  a  more  thor- 
ough knowledge  of  the  actual  anatomy  of  the  parts  is  one 
of  the  most  important  factors  in  undertaking  any  operative 
measures.  To  read  many  of  the  numerous  articles,  both  in 
magazines  and  in  books,  it  would  appear  to  be  a  very  simple 
thing  to  open  the  labyrinth  and  remove  it  according  to  Jan- 
sen's,  Neumann's,  Richards',  and  other  methods,  but  the  writer 
in  presenting  these  fifty  specimens  desires  to  emphasize  the 
difficulties  attached  to  these  operations  and  to  warn  against 
rashly  undertaking  them  without  a  complete  knowledge  of 
the  many  relationships  that  one  may  encounter.  This  work 
should  never  be  attempted  save  by  those  who  actually  know 
their  anatomy  and  are  prepared  for  emergencies. 

It  is  well  known  that  no  two  mastoids  are  ever  exactly 
alike,  but  it  is  impossible  to  describe  in  writing  the  great  dif- 
ferences in  the  bones ;  this  knowledge  can  only  be  learned  by 
carefully  studying  a  series  of  specimens.  It  has  been  an  in- 
valuable experience  to  the  writer  to  open  each  of  the  speci- 
mens presented.  In  these  specimens  the  mastoids  have  been 
exenterated,  and  they  show  a  great  variety  of  forms,  but  one 
cannot  appreciate  the  difficulties  of  cleaning  them  out  unless 
he  actually  does  the  work  himself.  Some  were  composed  of 
enormous  cells  throughout,  extending  into  the  zygoma  (Nos. 
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96,  77,  and  76),  while  others  were  dense  throughout  (Nos. 
94,  72),  and  72)  ;  and  between  these  were  all  the  varieties  de- 
scribed by  Mr.  Arthur  Cheatle  before  the  International 
Otological  Congress,  in  Boston,  on  August  12,  1912,  and 
more  besides. 

In  examining  the  specimens  it  would  be  well  to  do  so 
systematically,  for  instance: 

1.  Shape  of  mastoid,  depth,  height  and  width. 

2.  Position,  relation  and  direction  of  both  the  lateral  si/ius 
and  the  jugular  fossa,  which  are  colored  with  black  ink  and 
show  many  variations.  Entire  sinus  and  fossa  lie  in  temporal 
bone  in  specimen  D. 

3.  Facial  canal.  Size,  relation  to  external  semicircular;  to 
pcsterior  semicircular:  to  posterior  wall  of  external  auditory 
canal;  to  jugular  fossa:  to  lateral  sinus;  note  position  of 
geniculate  ganglion  (Nos.  63,  110),  from  which  chorda  tym- 
pani  passes  back  into  the  middle  ear.  Xerve  is  represented 
by  strand  of  silkworm  gut,  the  loop  on  petrous  portion  repre- 
senting where  the  greater  petrosal  branch  is  given  off.  It 
is  well  to  note  how  the  nerve  descends,  in  most  cases,  as  far 
back  as  the  middle  of  the  external  semicircular  canal.  Also 
note  that  it  would  be  next  to  impossible  to  enter  the  tym- 
panum from  behind  and  under  the  nerve  in  many  cases  with- 
out opening  the  jugular  fossa  and  destroving  the  nerves. 
(Nos.  (^,  65,  63.) 

4.  Note  variations  in  amount  of  space  between  sinus  and 
fossa  and  the  floor  of  the  labyrinth.  In  several  of  the  speci- 
mens large  cells  extend  under  the  labyrinth  to  the  internal 
auditory  canal  (Nos.  95.  107,  108),  while  in  others  the  fossa 
reaches  above  the  level  of  the  lower  end  of  the  posterior  semi- 
circular canal.  (Nos.  105,  106,  91,  92,  80,  81,  (^,  65  and 
63.) 

5.  Note  how  well  these  specimens  bear  out  the  conclusions 
of  Schoeneman  as  to  the  inconstancy  of  the  direction  of  the 
planes  of  the  canals  and  the  angles  between  them ;  for  instance, 
it  is  very  rare  to  find  the  external  canal  in  a  true  horizontal 
plane. 

6.  The  canals  vary  markedly  in  the  size  of  the  canals  and 
of  the  arcs  which  they  encircle.  The  superior  and  posterior 
vary  greatly  in  their  relation  to  the  surface  of  the  petrous 
portion  of  the  bone,  rarely  being  surrounded    by    cancellous 
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bone   (Nos.  92  and  91),  but  generally  forming  part  of  the 
inner  cranial  wall. 

7.  The  dense  bony  walls  of  the  canals  and  the  angle  can- 
not be  described,  nor  can  they  be  appreciated  by  any  one  ex- 
cept by  actual  dissection.  After  cutting  out  all  cellular  tissue 
these  semicircular  canals  were  opened  with  dental  burs, 
wherever  possible  to  reach  them,  without  taking  down  the 
auditory  canal.  This  wall  has  been  preserved  in  order  to 
give  the  true  idea  of  relations.  In  some  the  dense  bone  was 
almost  one-third  of  an  inch  in  thickness.  In  a  few  the  upper 
bony  angle  has  been  cut  away  to  show  the  interior  of  the 
labyrinth  (Nos.  74  and  68),  and  several  have  had  the  ridge 
between  the  foramen  ovale  and  the  rotundum  in  the  tympanum 
cut  out  with  a  small  trephine,  as  advised  by  Hinsberg  in  his 
operation  for  opening  the  labyrinth.    (Nos.  70,  118  and  119,)^ 

8.  Facial  nerve.  One  specimen  shows  a  large  dehiscence 
between  the  tympanum  and  the  jugular  fossa  which  reaches 
well  above  the  middle  of  the  tympanum.     (No.  64.) 

9.  Another  specimen  shows  the  facial  canal  in  the  anterior 
wall  of  the  lateral  sinus  (No.  108),  the  sinus  itself  in  contact 
with  the  labyrinth. 

10.  The  position  of  the  silkworm  loop  appears  to  the  writer 
to  be  the  probable  point  of  infection  in  cases  of  temporo- 
sphenoidal  abscess,  especially  when  accompanied  by  facial 
paralysis  occurring  in  the  course  of  purulent  otitis  media.  It 
is  the  point  at  which  a  bristle  passed  upward  through  the 
facial  canal  from  stylomastoid  foramen  will  always  appear 
showing  the  direct  path.  To  reach  the  internal  auditory 
meatus  it  must  be  bent  backward  at  right  angles. 

11.  Shows  sinus  in  contact  with  posterior  wall  of  canal  for 
one-half  inch,  with  large  cells  above  and  below.  The  upper 
cortex  over  the  antrum  was  very  dense  to  a  depth  of  half  an 
inch.      (No.  62.) 

12.  Nerve,  bulb,  sinus  and  geniculate  fossa  are  very  close 
in  Nos.  63  and  117. 

13.  Lateral  sinus  forms  part  of  basal  cranial  wall  in  its 
horizontal  position. 

It  is  unsatisfactory  to  have  so  little  time  for  inspection  of 
specimens  at  our  section  meetings,  for  such  study  is  of  very 
great  value,  but  requires  time.  I  would  suggest  that  an  en- 
tire  evening  be   devoted   to  this   subject,   and   that  members 
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having  collections  be  asked  to  have  them  on  hand.  It  is 
very  difficult  for  most  of  us  to  obtain  bones,  so  that  an  oppor- 
tunit}'  to  see  a  large  collection  would  be  of  g^eat  value  to  all, 
but  especially  to  those  who  have  none.  With  the  enlargement 
of  our  present  building,  it  could  probably  be  arranged  to 
have  a  museum,  of  anatomy  if  the  members  would  present 
collections  or  even  loan  them  to  the  academy.  Such  a  col- 
lection would  be  of  inestimable  benefit  to  all  generations  and 
could  be  made  a  great  credit  to  our  profession,  for  we  have 
very  few  anatomic  exhibits  in  this  city,  that  are  ever  heard 
of,  at  least,  and  it  is  very  difficult  for  any  one  to  study  the 
many  variations  in  anatomy. 

These  variations  cannot  be  called  abnormalities,  as  there 
is  no  such  thing  as  a  normal  perfect  bone,  each  one  diflfering 
in  some  way  from  every  other  one. 

Paper:     The  Enhancing  of  Auditory  Acuity  by  Psychologic 
Methods. 

By  Wm.  J.  Maloney,  M.  D. 

DISCUSSION. 

Dr.  GruEning  said  that  he  had  been  asked  by  the  chair- 
man to  open  the  discussion  of  this  paper,  although  he  had 
not  known  its  character  beforehand.  Of  course  the  whole 
subject  was  largely  academic.  There  was  no  record  of  any 
improvement  in  deafness  by  this  method.  Psychology  can 
go  hand  in  hand  with  medicine  and  pedagogy,  and  can  give 
and  derive  valuable  suggestions.  Psychically  deaf  people  are 
not  often  observed  by  the  otologist.  The  psychiatrist  may 
see  them  more  frequently. 

He  was  not  willing  to  endorse  the  opinion  that  lip  reading 
i?  harmful.  On  the  contrary,  he  had  found  it  a  great  aid  in 
many  cases.  Very  often  when  glasses  are  prescribed  for  peo- 
ple who  are  deaf,  their  hearing  is  much  improved.  The  deaf 
who  are  proficient  in  lip  reading  often  move  in  society  with 
ease,  and  derive  much  happiness  from  the  facility  of  their 
intercourse  with  other  people. 

To  compare  a  deaf  person  with  one  condemned  to  solitary 
confinement  is  not  logical.  A  person  in  solitary  confinement 
does  not  see  or  hear  anything;  is  dead  to  the  world,  dead  to 
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himself.  Psychologically  there  are  variations  in  men :  the 
optic  and  acoustic  types.  Some  live  with  their  ears  and  learn 
from  what  they  hear ;  others  see  pictures  of  things,  everything 
is  visualized.  A  conversion  from  one  type  to  the  other  is 
possible  and  usual.  The  deaf  learn  to  see  better,  the  blind  to 
hear  better  than  before. 

The  doctor  closed  by  saying  that  although  he  disagreed 
with  the  writer  of  the  paper  in  regard  to  lip  reading,  yet  he 
had  been  very  much  interested  in  the  paper,  and  had  enjoyed 
it  very  much. 

Prof,  John  Button  Wright  said  that  he  had  been  much 
interested  in  Dr.  Maloney's  paper.  He  had  never  yet  found 
anything  that  was  a  universal  panacea,  anything  that  would 
work  for  every  one  in  all  cases.  Many  things  are  valuable 
in  certain  cases,  and  are  useless  in  others.  There  was  much 
truth  in  what  Dr.  Maloney  had  said,  and  there  were  elements 
of  great  value  in  his  theory. 

The  chairman  had  doubtless  invited  him  (Mr.  Wright)  to 
take  part  in  this  discussion  on  account  of  his  being  known  as 
an  educator  of  the  deaf  by  the  lip  reading  method,  and  per- 
haps expected  that  he  would  combat  anything  Dr.  Maloney 
might  say  against  lip  reading.  It  would  probably  be  found, 
however,  if  one  got  down  to  the  basal  facts,  that  he  and  Dr. 
Maloney  were  in  perfect  accord.  He  had  always  insisted 
that  every  faculty  should  be  exercised  to  its  greatest  extent. 
He  had  taught,  that  doctrine  throughout  his  twenty-five  years 
of  association  with  deaf  persons — that  the  possession  of  hear- 
ing, no  matter  how  slight  it  might  be,  was  their  most  valuable 
possession,  and  that  every  exertion  should  be  made  to  use 
it  to  its  greatest  extent. 

In  his  school  there  are  many  children  who  came  supposedly 
totally  deaf,  and  would  indeed  be  deaf  for  all  practical  pur- 
poses, if  allowed  to  pass  their  lives  under  ordinary  conditions. 
In  many  instances,  however,  these  children  have  been  found 
to  have  a  residuum  of  hearing,  and  the  educative  problem 
was  hov/  to  make  the  most  of  that  residuum.  The  greater 
problem,  however,  was  how  to  develop  the  brain  to  under- 
stand the  impressions  received.  You  have  to  teach  these  chil- 
dren how  to  hear,  and  it  can  be  done  after  three  or  four  years 
of  patient  effort.  Some  one  may  then  come  along  and  remark 
on  the  wonderful   change,   and  yet   the  perception  of   sound 
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may  have  been  tested  before  and  after  tlie  teaching,  and 
found  to  be  absolutely  unchanged.  The  child  has  simply  had 
its  intelligence  developed;  the  ability  to  interpret  the  imper- 
fect sounds.  He  has  acquired  the  intelligent  interpretation 
of  sounds  into  ideas,  and  apparently  hears  much  better  than 
before. 

One  will  not  be  successful  in  teaching  the  lip  reading 
process  unless  it  is  done  as  a  means  of  getting  ideas.  Prop- 
erly taught,  the  perception  of  what  is  said  should  be  just  as 
unconscious  as  that  of  the  normally  hearing  person.  These 
people  are  simply  reaching  for  the  thought  that  is  conveyed, 
and  they  are  ignorant  of  how  to  get  at  it.  When  a  pupil  says : 
■'You  speak  too  loud;  I  heard  what  you  said,"  and  when  the 
teacher  knows  the  range  of  hearing  of  that  pupil  and  that  he 
did  not  hear,  the  pupil  should  not  be  contradicted,  for  the 
ideas  are  coming  to  him  through  a  new  sense  without  his 
knowing  it,  and  that  is  a  great  encouragement. 

Dr.  Maloney  says  that  lip  reading  in  those  who  are  not 
totally  deaf  is  a  misfortune  and  is  injurious ;  Dr.  Gruening 
says  it  is  not.  Both  are  right.  It  is  possible  to  teach  lip 
reading  in  such  a  way  as  to  do  the  person  an  injury.  It  is 
alsa  possible  to  teach  people  lip  reading  and  to  preserve  every 
vestige  of  hearing,  and  to  teach  them  to  make  greater  use 
of  it.  Partially  deaf  people  do  not  hear  everything  that  is 
going  on  around  them.  They  miss  a  great  deal  of  what  is 
said,  and  they  become  indifferent;  they  become  psychically 
deaf,  just  as  Dr.  Maloney  has  said.  They  do  not  pay  atten- 
tion to  the  sounds,  for  they  do  not  get  enough  to  catch  the 
id^as,  and  so  they  become  indifferent  and  give  it  up,  and 
like  any  other  organ  that  is  unused,  it  becomes  more  and  more 
atrophic,  and  the  psychical  deafness  increases. 

Twenty-five  years  of  teaching  lip  reading  has  demonstrated 
that  in  teaching  pupils  one  must  first  experiment  with  the 
pupil  until  the  pitch  is  found  where  he  is  conscious  of  the 
voice,  but  cannot  possibly  understand  what  is  said  with  the 
ears  alone.  Then  for  a  considerable  length  of  time,  exactly 
that  pitch  of  voice  must  be  used  which  will  enable  the  pupil 
to  be  just  conscious  of  the  voice,  and  he  will  strain  every 
nerve  to  hear,  and  the  result  will  be  that  the  sense  of  hearing 
is  quickened,  and  the  mind  rendered  more  alert,  and  although 
the  vision  does  play  a  considerable  part,  yet  the  pupil  learns 
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to  divide  his  attention,  and  the  auditory  nerve  gets  a  sufficient 
amount  of  attention,  vi^hile  the  rest  is  left  for  the  eye. 

Lip  reading  so  taught  not  only  enables  the  pupil  to  know 
what  is  said,  but  it  sharpens  and  awakens  the  sense  of  hear- 
ing which  was  slowly  becoming  dormant  and  neglected  and 
running  into  psychic  deafness,  so  that  the  person  becomes 
mentally  more  alert  and  more  interested,  and  pays  more  atten- 
tion to  sounds,  etc.,  and  gets  more  satisfaction  from  living. 
With  a  little  sound  and  the  help  of  the  eye  they  can  interpret 
speech  without  the  intense  strain  which  comes  from  trying 
to  get  it  without  the  eye  when  the  ear  is  imperfectly  perform- 
ing its  functions.  They  say  they  feel  happier,  more  buoyant, 
and  their  physical  condition  acts  upon  their  mental  condi- 
tion, and  the  entire  apparatus  works  better. 

One  thing  Dr.  Maloney  said  or  inferred  which  does  not 
seem  quite  true — that  lip  reading  is  the  training  of  the  eye. 
It  has  been  pretty  fully  determined  that  the  training  of  the 
eye  is  a  very  minor  matter  in  lip  reading.  The  eye  practically 
performs  its  functions  just  as  well  at  the  beginning  as  at  the 
end  of  this  instruction.  The  pupils  are  taught  to  associate 
ideas  with  sequences  of  motion,  just  as  we  associate  ideas 
with  sequences  of  sound.  It  is  not  the  training  of  the  visual 
sense ;  it  is  the  training  of  the  power  to  put  ideas  with  new 
impressions  which  have  come  to  them.  It  is  difficult  for  a 
normal  person  to  realize  the  intensity  of  attention  that  is  re- 
quired to  hear  with  imperfect  apparatus.  Most  persons  have 
had  the  experience  of  trying  to  hear  with  an  imperfect  tele- 
phone. If  you  can  imagine  your  hearing  apparatus  to  be  as 
imperfect  as  that  telephone,  you  can  understand  something 
of  the  energy  that  is  required  to  relieve  the  ear  by  supplement- 
ing it  with  another  organ.  If  you  can  relieve  that  strain 
you  have  given  the  person  a  fresh  outlook  upon  life. 

Mr.  Wright  further  said  that  in  connection  with  his  official 
duties  he  had  recently  had  occasion  to  examine  a  great  many 
deaf  children  in  schools  for  the  deaf  in  the  State  of  Massa- 
chusetts, and  he  wished  to  impress  upon  persons  who  have 
influence  the  necessity  of  giving  more  attention  to  the  devel- 
opment of  the  hearing  in  these  children,  especially  the  young 
people  in  the  schools.  In  every  school,  and  in  almost  every 
class,  he  found  children  that  had  some  capacity  for  hear- 
ing, the  most  valuable  thing  they  possessed,  which  was  being 
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Ignored — and  because  it  was  inadequate  they  were  psychic- 
ally deaf.  They  were  not  physically  deaf,  in  the  sense  of 
not  being  able  to  hear  at  all  but  they  were  sufficiently  deaf  not 
to  have  any  value  or  satisfaction  from  their  imperfect  hear- 
ing, and  they  ignored  the  sounds  which  came  to  them.  Yet, 
if  these  children  had  the  proper  training,  they  could  be  devel- 
oped into  actively  hearing  people.  More  attention  should  be 
paid  to  the  training  of  hearing  in  the  schools  for  the  deaf, 
for  there  are  hundreds  in  those  schools  who  are  being  trained 
as  practically  deafmutes. 

Dr.  Maloney  was  perfectly  right  in  saying  that  it  is  desira- 
ble to  develop  the  power  of  hearing  to  its  utmost  capacity. 
Dr.  Gruening  was  perfectly  right  in  saying  that  if  one  has 
not  any  hearing  it  cannot  be  developed ;  but  there  are  certain 
fundaiTiental  principles  which  must  be  kept  in  mind.  When 
you  examine  one  of  these  deaf  persons  and  make  a  chart,  and 
block  the  islands  of  hearing  which  remain,  you  have  to  rec- 
ognize the  fact  that  unless  these  islands  lie  in  the  compara- 
tively narrow  range  of  the  speaking  voice  they  are  practi- 
cally worthless.  Before  the  American  Association  to  Pro- 
mote the  Teaching  of  Speech  to  the  Deaf,  Dr.  Blake,  of  Bos- 
ton, laid  much  stress  on  these  islands  of  hearing,  but  said 
they  were  of  no  value  for  purposes  of  communication  unless 
they  were  in  the  range  of  speech.  If  one  wishes  to  get  all 
around  benefit,  he  must  work  upon  those  islands  that  do  lie 
in  the  range  of  the  speaking  voice.  It  is  the  business  of  the 
teacher  of  lip  reading  to  get  people  into  communication  with 
the  world.  If  the  island  of  hearing  lies  beyond  the  range  of 
the  voice,  it  will  have  to  be  supplemented  in  some  way,  and 
this  method  of  lip  reading  is  a  vicarious  way  of  doing  it. 

He  then  introduced  Mrs.  S.,  who  said:  "I  am  only  a  little 
hard  of  hearing,  but  my  ear  specialist  advised  me  to  take  up 
the  study  of  lip  reading.  I  have  not  been  under  instruction 
long,  but  I  have  been  surprised  to  find  the  effect  that  this 
mental  effort  has  had  upon  my  power  of  hearing.  Not  only 
do  I  understand  people  better  already,  but  I  find  that  I  i>ay 
much  more  attention  to  the  sounds  around  me.  My  maid 
has  noticed  and  commented  upon  it.  I  was  becoming  indif- 
ferent and  inattentive.  I  am  now  much  more  alert  and  inter- 
ested. I  listen  more  intently.  I  pay  more  attention  to  what 
is  said  and  done  around  me.     I  find  that  I  am  already  relieved 
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a  great  deal  from  the  nervous  strain  of  deafness.  I  am  less 
anxious  and  nervous.  I  feel  greater  confidence  in  myself  and 
therefore  succeed  better." 

Dr.  E.  W.  Scripture  said  that  the  reader  of  the  paper 
seemed  to  have  confused  several  different  kinds  of  deafness, 
and  that  he  used  the  term  "psychical  deafness"  to  mean  sev- 
eral different  things.  In  the  cases  he  especially  described, 
namely,  those  who  were  hard  of  hearing,  his  suggestion  to 
omit  the  direct  method  known  as  lip  reading  was  contrary 
to  the  experience  of  all  persons  who  had  had  any  intimate  ac- 
quaintance with  the  partially  deaf,  and  also  in  defiance  of  the 
vv^ell  known  fact  that  the  best  way  to  develop  the  remains  of 
hearing  is  to  cultivate  the  sensations  connected  with  speech. 

Dr.  James  J.  Walsh  said  that  he  was  surprised  that  no  one 
had  yet  recalled  the  fact  that  Urbantschitsch  of  Vienna  had 
done  something  like  this  years  ago,  teaching  children  who 
had  never  heard  and  were  said  to  be  deaf,  how  to  hear.  In 
the  course  of  a  few  weeks  he  taught  a  young  person  to  listen 
and  to  hear.  The  main  benefit,  of  course,  was  the  confidence 
they  get  in  going  around  the  streets.  These  people  after  a 
while  were  sometimes  able  to  hear  even  ordinary  speech.  The 
method  employed  was  simply  that  of  standing  beside  the 
patient  and  calling  out  one  sound  after  another,  noting  the 
sounds  that  got  to  the  ear,  and  gradually  lowering  the  amount 
necessary  until  the  attention  was  educated.  In  this  way  he 
taught  them  to  pick  up  sounds  that  they  could  not  pick  up 
before.  Dr.  Walsh  said  that  he  was  not  so  much  interested  in 
the  otologic  side  of  the  subject  as  in  its  psychology.  In  the 
case  of  a  gentleman  who  reads  with  his  finger  tips,  the  sense 
of  feeling  is  so  awakened  and  so  keen,  that  he  feels  the  dif- 
ference in  the  letters.  He  has  not  had  a  bit  of  increase  in 
the  amount  of  sensitiveness,  but  he  has  learned  to  translate  the 
little  differences  of  feeling  as  they  occur,  so  as  to  be  able  to 
read  without  any  difficulty.  Just  exactly  the  same  can  be 
done  to  the  eye  with  regard  to  lip  reading.  It  is  not  the  eye, 
it  is  not  the  acuity  of  vision,  but  the  ability  to  translate  im- 
pressions which  it  did  not  do  before  so  as  to  get  information 
just  in  that  way.  When  Dr.  Maloney  had  first  spoken  of 
this  method,  he  had  referred  him  to  Urbantschitsch's  work. 

Dr.  Walsh  said  that  it  had  always  seemed  to  him  that  in 
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the  whole  system  of  training  one  can  take  every  sense  and 
train  it  in  any  one.  A  remarkable  instance  of  this  is  seen  in 
Helen  Keller,  who  has  learned  to  listen  with  her  finger  tips. 
Most  of  us  have  learned  to  neglect  the  sense  of  feeling,  and 
yet  she  has  learned  to  hear  with  her  finger  tips.  Can  we  not 
take  any  deficient  sense,  such  as  hearing,  and  train  it  so  as 
to  secure  more  hearing?  Certainly  Dr.  Maloney's  method  of 
blinding  the  pupil  so  as  to  exclude  the  attention  of  the  eye 
for  a  while  in  order  to  concentrate  the  attention  upon  the 
hearing  was  a  valuable  point. 

Dr.  Walsh  said  that  he  was  with  Frankel  in  Paris  when  he 
was  first  teaching  tabetics  to  walk  by  having  them  use  their 
eyes.  Dr.  Maloney,  on  the  other  hand,  has  them  shut  their 
eyes  and  have  them  concentrate  their  attention  on  their  mus- 
cle sense.  He  is  applying  Urbantschitsch's  principle  of  culti- 
vating attention,  and  we  may  look  for  some  interesting 
results. 

Dr.  Kenefick  said  that  it  occurred  to  him  while  Dr.  Malo- 
ney was  reading  his  paper  and  bringing  out  the  principles 
involved,  that  no  mention  was  made  of  the  time  it  takes  to 
develop  the  fibers  or  sound  tracts.  It  certainly  seemed  that 
the  time  required  by  Urbantschitsch  to  make  a  patient  appre- 
ciate and  repeat  the  syllable  "oo,"  for  instance,  or  "ee,"  while 
he  shouted  in  his  ear  at  the  top  of  his  voice  at  intervals  from 
September  until  May  or  June,  did  not  seem  a  very  promising 
method  of  teaching  the  profoundly  deaf.  One  young  woman 
in  the  Vienna  clinic  was  enabled  by  this  method  to  hear  three 
vowels  during  the  year  that  he  (Dr.  Kenefick)  was  there  as 
a  student. 

He  had  been  delighted  to  hear  Eh*.  Maloney's  paper,  but  in 
comparison  with  lip  reading,  from  which  all  have  seen  such 
excellent  results,  it  would  seem  that  for  practical  purposes 
lip  reading  has  the  advantage  at  present  over  the  method  so 
ably  advocated  here  this  evening. 
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Report    of    Sixty-two    Cases    of    Blood    Clot     Healing    Subsequent 

to   Mastoidectomy,  Showing  the   Importance  of  Exposing  and 

Curetting  the  Attic  of  the  Middle  Ear. 

Dr.  Hugh  Blackwell  :  The  sixty-two  cases  here  reported 
were  undertaken  with  the  view  of  shortening  the  duration  of 
healing,  lessening  the  pain  of  dressing,  and  improving  the 
cosmetic  result  of  mastoidectomy.  The  work  extends  over  a 
period  of  four  years.  In  about  the  first  thirty  of  the  cases, 
simple  mastoidectomy  was  performed,  and  in  the  last  thirty- 
two,  in  addition  to  the  mastoid  procedure,  the  attic  of  the 
middle  ear  was  exposed  and  curetted  free  of  infected  tissue, 
without,  of  course,  a  disturbance  of  the  ossicular  chain. 

This  was  performed  by  taking  down  the  posterior  canal 
wall  to  the  epitympanic  ring  and  removing  the  external  attic 
wall,  exposing  the  head  of  the  m.alleus,  body  of  the  incus 
and  its  short  process.  At  the  conclusion  of  the  operation  a 
strip  of  iodoform  gauze,  folded  once  or  twice,  is  laid  down 
to  the  antrum  and  brought  out  at  the  inferior  angle  and  the 
wound  sutured  down  to  within  about  the  last  one-Tialf  inch. 
A  wet  dressing  of  normal  saline  is  then  applied.  In  twenty- 
four  or  forty-eight  hours  the  sutures  are  taken  out,  together 
with  the  posterior  packing,  which  may  or  may  not  be  replaced. 
Wet  dressings  are  usually  continued  for  the  first  week.  The 
canal  must  be  packed  tightly  at  each  dressing,  and  for  alx>ut 
the  first  two  weeks. 

When  the  wound  shows  an\-  tendency  to  suppurate,  it  is 
dried  out  and  packed  lightly  with  iodoform  gauze. 

Analysis  of  the  sixty-two  cases — Adults,  38;  children,  14: 
babies.  10.  Infection :  Streptococcus,  12 ;  staphylococcus, 
3 ;  streptococcus  capsulatus,  3 ;  pneumococcus,  2 ;  mixed.  2 ; 
unknown,  38 ;  negative,    1  :  known,  22.        Healing  duration : 
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Known,  50;  unknown,  11.  Perisinus  epidural  abscess,  19. 
Subperiosteal  abscess,  22.  Exposed  sinus  and  dura,  at  con- 
clusion of  operation,  32.  O.  M.  P.  C.  (2  still  wet),  9.  Com- 
plete B.  C,  3.  Complicated  by  subperiosteal  abscess  simu- 
lating furuncle,  3.    Erysipelas,  3. 

Of  the  sixty-two  cases,  thirty-eight  were  adults,  fourteen 
children,  and  ten  babies  under  one  year  of  age ;  of  the  twenty- 
two  known  infections,  twelve  were  streptococcus,  three  were 
streptococcus  capsulatus.  In  adults  healing  took  place  in 
about  twenty-one  days;  twenty-three  of  the  cases  being  cured 
in  less  than  that  time,  twenty  after  that  time,  five  at  the  end 
of  twenty-one  days,  and  in  fourteen  the  exact  time  of  healing 
is  unknown,  but  about  corresponded  in  point  of  duration  to 
the  other  cases. 

Nineteen  of  the  cases  were  epidural  perisinus  abscesses; 
twenty-two  were  complicated  by  subperiosteal  inflammation 
or  abscess;  nine  had  a  chronic  discharge  from  the  ear  with 
little  or  no  polypoid  granulation  tissue  except  in  the  attic,  the 
hearing  being  good.  Three  of  the  cases  were  subperiosteal 
abscesses  opening  into  the  posterior  wall  of  the  external 
auditory  canal,  and  were  first  diagnosed  and  treated  as  fur- 
uncles ;  in  each  instance  they  were  complicated  by  a  perisinus 
abscess.  Three  cases  developed  erysipelas;  all  mild  cases, 
one  of  which  was  treated  as  erysipelas  for  only  twenty- four 
hours.  In  both  the  other  instances  the  wounds  were  doing 
well  at  the  time  of  development  of  this  complication,  which 
first  appeared  some  distance  away  on  the  face.  Dura  or 
sinus  was  exposed  in  thirty-two  of  the  cases.  None  of  the 
cases  operated  upon  died,  and  in  only  one  was  there  an  oper- 
ation for  recurrence,  which  took  place  some  two  years  after 
the  primary  operation. 

In  none  of  the  cases  reported  has  dislocation  of  an  ossicle 
occurred  during  the  operation. 

Quantitative  hearing  tests  have  shown  that  the  hearing  was 
no  more  impaired  in  the  thirt>--two  cases  in  which  the  attic 
was  cleaned  out  than  in  the  previous  thirty.  The  external 
auditory  canal  does  not  collapse  if  it  is  packed  snugly  at  each 
dressing.  In  one  of  the  cases  of  chronic  discharge,  present- 
ed at  the  conclusion  of  the  bone  operation,  a  radical  flap  was 
cut  from  the  canal  and  the  posterior  wound  sutured,  the 
wound  being  packed  from  the  canal  as  in  a  Stacke  operation. 
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no  blood  clot  being  used.  The  result  was  very  gratifying,  par- 
ticularly from  a  functional  standpoint. 

Conclusions. — We  believe  that  in  a  certain  number  of  se- 
lected cases  of  O.  M.  P.  C.  with  good  hearing,  presenting  evi- 
dences of  true  attic  suppuration  only,  this  operation, 
either  with  or  without  a  blood  clot,  or  with  or  without  a 
plastic  meatal  flap,  will  preserve  the  hearing  and  remove  from 
the  ear  its  potential  possibilities  of  menace. 

That  when  the  procedure  is  employed  the  duration  of  heal- 
ing after  mastoidectomy  will  be  materially  shortened  to 
within  an  average  period  of  three  weeks  in  adults.  That  the 
dressings  are  less  painful  and  the  convalescence  more  com- 
fortable. Finally,  that  the  subsequent  scar  is  much  less  de- 
pressed. 

DISCUSSION. 

Dr.  W.  S.  Bryant  said  that  Dr.  Blackwell's  paper  was 
upon  a  most  important  subject,  and  one  in  which  he  was  deep- 
ly interested,  and  that  he  had  watched  with  much  satisfaction 
the  favorable  course  of  Dr.  Blackwell's  cases.  In  the  later 
eighties  Dr.  Henry  Lee  Morse,  Dr.  Bryant's  senior  at  the 
Massachusetts  Charitable  Eye  and  Ear  Infirmary,  gradually 
reduced  the  amount  of  packing  in  his  mastoid  wound  until 
there  was  none.  He  at  first  thought  it  necessary  to  open  the 
wound  widely  every  day  with  a  director.  Later,  noting  that 
no  pus  escaped.  Dr.  Morse  gradually  discontinued  this  prac- 
tice and  finally  left  the  wound  alone  to  heal  by  first  intention 
as  soon  as  might  be.  Dr.  Morse  did  not  publish  his  technic 
and  consequently  it  went  unnoticed  by  the  profession.  In 
1892  Dr.  Blake  of  Boston  and  the  late  Dr.  Sprague  of  Provi- 
dence undertook  the  blood  clot  dressing.  Dr.  Sprague  was 
at .  that  time  a  general  surgeon,  had  treated  the  long  bones 
with  blood  clot  dressing  very  successfully.  Since  1892  va- 
rious men  have  taken  up  the  procedure  in  various  parts  of 
the  country,  some  securing  very  good  results.  He  himself 
has  been  doing  it  continuously. 

One  of  the  points  emphasized  by  Dr.  Blackwell  was  open- 
ing the  attic  and  curetting  the  middle  ear  and  the  removal 
of  all  the  affected  tissue,  as  far  as  possible,  without  disturb- 
ing the  ossicles.  Dr.  Blackwell's  technic  was  somewhat  sim- 
ilar to  that  described  by  Mr.  Heath  of  London,  but  more  like 
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the  technic  in  a  paper  published  by  himself  (Dr.  Bryant)  en- 
titled "The  Modified  Radical  Mastoid  Operation." 

The  hearing  is  quite  as  good  as  if  the  middle  ear  had  not 
been  curetted  at  all.  Dr.  Bryant  said  that  he  had  not  thought 
it  well  to  go  as  far  as  Dr.  Blackwell  had  done  as  a  routine, 
as  the  result  is  quite  as  satisfactory  and  can  be  obtained  with 
less  risk  in  most  cases.  It  is  quite  possible  to  be  a  little  over- 
zealous  in  curetting,  with  the  possibility  of  dislocating  the 
hammer  and  anvil. 

He  congratulated  Dr.  Blackwell  on  the  results  of  his  work, 
for  they  certainly  were  most  creditable. 

Dr.  Meeerhof  said  that  in  this  method  another  step  for- 
ward has  been  made  in  the  mastoid  operation.  If  one  recalls 
the  first  mastoid  operations  done  by  Schwartze,  where  a  sim- 
ple opening  was  made  and  the  mastoid  reached,  and  com- 
pares it  with  the  work  done  today,  the  advance  is  impressive, 
though  in  those  days  they  seemed  to  cure  most  of  their  pa- 
tients. Later  the  operation  was  widened  by  a  more  extensive 
exposure  of  the  cells,  and  a  point  was  made  of  removing  the 
tip,  as  the  tip  is  often  the  site  of  the  disease.  Then  came 
the  removal  of  all  the  cells,  especialy  those  around  the  sinus. 
Then  it  was  found  that  the  cells  in  the  zygomatic  root  had 
to  be  removed,  and  still  the  patients  did  well.  Now  comes 
Dr.  Blackwell  with  this  procedure  of  going  far  forward  into 
the  antrum  and  exposing  the  attic  horizontally,  with  no  dan- 
ger to  the  ossicles,  which  might  ordinarily  be  supposed  to 
injure  the  hearing. 

Dr.  Meierhof  said  that  his  experience  with  this  method  was 
very  limited  as  compared  with  Dr.  Blackwell's.  Dr.  Black- 
well  had  assisted  him  in  several  operations,  though  he  did 
not  go  so  far  as  Dr.  Blackwell  advised,  but  contented  him- 
self with  opening  the  mastoid  and  removing  the  cells  and 
the  tip,  and  going  to  the  zygomatic  arch.  With  this  pro- 
cedure his  results  had  been  very  satisfactory  as  a  rule,  though 
in  some  instances  he  had  been  disappointed,  as  some  of  the 
patients  had  headaches  which  continued  for  some  time  after 
the  closure  of  the  wound.  In  some  instances,  also,  the  con- 
tents of  the  sac  which  was  formed  by  the  breaking  down  of 
the  blood  clot  caused  signs  of  tension,  and  he  had  been  com- 

illed  to  open  up  the  sac.  Still  the  patients  did  well  and  the 
rounds  healed  nicely.    The  leaving  out  of  the  packing  was  a 
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great  gain,  for  the  patients  dread  the  dressing  very  much, 
especially  the  first  time.  He  had  had  no  secondaries,  the 
hearing  has  been  good,  and  the  scars  have  been  very  shallow, 
instead  of  the  old  depressed  scars.  Dr.  Blackwell  was  cer- 
tainly to  be  congratulated  on  the  results  he  had  attained.  Dr. 
Meierhof  said  that  he  was  doubtful  whether  he  would  follow 
Dr.  Blackwell's  example  in  exposing  the  attic,  in  the  simple 
mastoid  operation,  as  he  had  not  found  it  necessary. 

Dr.  Felix  Cohn  said  that  we  must  all  be  indebted  to  Dr. 
Blackwell  for  his  presentation,  exhibiting  the  results  of  pri- 
mary closure  of  the  mastoid  wound  in  acute  mastoiditis.  It 
was  not  his  intention  to  discuss  the  paper  of  Dr.  Blackwell. 
as  much  as  to  make  a  few  brief  remarks  on  the  subject  of 
primary  closure  of  the  mastoid  wound,  a  subject  which  is  at 
present  one  of  the  most  interesting  in  otologic  surgery. 
While  the  results  of  the  socalled  blood  clot  operation,  as 
originally  recommended  by  Dr.  Blake,  have  not  been  entirely 
successful,  and  the  reports  of  various  surgeons  have  been  so 
at  variance,  renewed  interest  in  the  subject  was  caused  by  the 
report  of  Dr.  Holmes  of  his  cases,  at  the  last  International 
Otological  Congress  held  in  Boston. 

That  a  method  of  treatment  of  the  mastoid  wound  which 
will  more  closely  approximate  the  methods  of  the  after- 
treatment  of  modern  aseptic  surgery  in  other  parts  of  the 
body  must  appeal  to  all  otologists  is  but  natural.  That  it  is 
also  doubtless  true  that  in  a  number  of  cases  results  can  be 
surely  obtained  by  primary  closure,  involving  a  principle  of 
healing  without  drainage,  must  be  assumed  as  absolutely  cer- 
tain, and  the  speaker  himself  has  only  recently  operated  on 
a  patient  with  a  nine  weeks'  acute  staphylococcus  purulent 
apex  mastoiditis,  in  which  after  primary  closure  of  the  mas- 
toid complete  healing  and  drying  of  the  mastoid  wound  oc- 
curred in  sixteen  days.  In  this  case  a  drainage  through  the 
middle  ear  or  the  eustachian  tube  could  be  entirely  eliminated, 
inasmuch  as  the  apex  cell  was  unusually  large,  invading  the 
whole  mastoid  in  a  horizontal  direction,  and  thus  precluding 
all  possibility  of  any  drainage  through  the  middle  ear.  We 
must  therefore  assume  that  in  all  cases  of  primary  closure 
the  gradual  healing  takes  place  by  means  of  formation  of 
organized  granulation  tissue. 

Dr.   Blackwell   had   laid   special    stress   on   the   method  of 
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operation,  as,  for  instance,  in  exposing  the  incus  or  almost 
completely  removing  the  posterior  wall.  The  speaker  did  not 
believe  that  the  successful  results  of  primary  closure  were 
due  to  such  changes  in  the  technic  of  operation,  for  in  the 
cases  in  which  he  has  operated  with  primary  and  secondary 
closures,  the  mastoid  was  opened  thoroughly  in  the  usual  man- 
ner employed  in  the  cases  which  had  been  treated  by  the  open 
method.  Nor  is  the  method  of  primary  closure,  in  his  opin- 
ion, dependent  on  the  filling  up  of  the  cavity  with  blood, 
although  theoretically  any  method  which  closes  a  bone  cavity 
that  is  not  filled,  necessarily  involves  the  filling  up  of  the 
cavity  with  some  blood  and  is,  in  a  way,  a  blood  clot,  or  modi- 
fied blood  dot  method.  On  the  contrary,  in  the  cases  in  which 
Eh-.  Cohn  has  so  far  employed  this  method  with  good  results, 
he  has,  after  thoroughly  flushing  the  mastoid  cavity  with  a 
1/6000  bichlorid  solution,  followed  by  normal  saline,  closed 
the  skin  wound  under  compression,  without  allowing  the  cav- 
ity to  fill  up  with  blood,  making  it  a  point  to  squeeze  out  as 
much  of  the  sanguinary  contents  as  possible,  and  then  employ- 
ing a  compression  bandage.  A  small  cigarette  drain  is  inserted 
and  allowed  to  remain  for  two  or  three  days. 

Whether  the  method  of  closure  should  be  employed  in 
cases  of  very  severe  and  extensive  osteitis,  in  cases  of  peri- 
sinus  abscess,  or  those  of  extensive  exposure  to  the  sinus  or 
dura  during  operation,  or  in  cases  of-  mastoiditis  due  to 
measles,  scarlet  fever,  etc.,  must  still  be  left  to  future  experi- 
ence and  to  the  judgment  of  the  operator.  Dr.  Cohn  stated 
that  while  so  far  he  has  not  had  the  courage  to  apply  the 
method  extensively,  after  the  experience  reported  by  Dr. 
Blackwell,  it  was  his  opinion  that  the  method  of  primary 
closure  should  be  given  greater  scope,  but  with  the  reserve 
of  informing  all  patients  before  operation  that  it  might  be- 
come necessary  to  reopen  the  wound  and  continue  the  treat- 
ment by  the  open  method. 

In  cases  of  primary-  closure  of  chronic  suppurative  condi- 
tions, the  argument  has  been  advanced  that  in  those  cases  we 
are  not  dealing  entirely  with  primary  closure,  inasmuch  as 
drainage  is  established  through  the  auditory  canal,  and  that 
those  cases  must,  therefore,  be  eliminated  from  any  statistics 
dealing  with  primary  closure  of  the  mastoid  opening.  It  is 
possible  that  in  a  number  of  the  acute  cases  operated  upon  by 
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Dr.  Blackwell  the  question  of  some  drainage  through  the 
canal  or  eustachian  tube  may  have  occurred. 

Dr.  Ard  said  that  he  thought  the  method  was  more  gener- 
ally used  than  Dr.  Blackwell  anticipated  before  presenting 
the  cases.  For  the  last  two  years  he  had  been  using  this 
method  in  Plainfield  almost  entirely — in  at  least  forty  cases, 
with  the  exception  that  in  only  a  few  cases  was  the  granula- 
tion tissue  removed  from  the  attic.  He  follows  the  method 
described  by  Dr.  Blackwell  with  the  exception  of  going  into 
the  attic,  and  does  not  take  down  so  much  of  the  posterior 
wall  and  sews  up  all  cases  to  the  lower  angle  of  the  wall.  The 
result  is  that  after  recovery  there  is  a  very  much  better  canal 
— the  cases  also  recover  much  sooner.  Many  cases  have  re- 
covered in  a  little  over  two  weeks — two  of  them  in  twelve 
days.  Contrary  to  Dr.  Blackwell's  experience,  some  of  the 
best  results  secured  by  Dr.  Ard  were  with  children — the 
dressings  are  much  easier  and  the  method  is  much  more 
satisfactory  in  every  way  for  both  the  patient  and  the  phy- 
sician. 

He  has  had  two  cases  of  sinus  thrombosis  develop^  but  did 
not  think  the  method  was  in  any  way  responsible,  as  the 
process  was  probably  going  on  at  the  time  the  mastoid  opera- 
tion was  done.  The  method  is  far  superior  to  the  older 
method  of  0|>en  wound  and  packing.  Possibly  it  is  not  suit- 
able for  all  cases,  but  he  had  applied  it  in  his  cases,  and  the 
longest  period  of  recovery  was  two  and  a  half  months,  and 
only  two  of  those.  No  secondary  operation  had  been  neces- 
sary during  the  past  two  years,  and  all  recovered. 

Dr.  KopEtzky  said  that  he  presumed  that  Dr.  Blackwell 
was  operating  upon  acute  cases — the  report  as  read  failed  to 
specify;  and  if  he  was  correct  in  this  supposition,  then  there 
are  certain  points  to  be  taken  into  consideration  from  the 
patl7ologic  standpoint  that  were  not  considered  when  the 
method  of  Dr.  Blackwell  is  critically  examined.  No  issue 
could  be  raised  with  the  brilliant  results  shown  at  the  meeting, 
but  the  question  as  to  the  nature  of  the  cases  operated  upon 
must  be  questioned,  for  that  has  an  undoubted  bearing,  not 
only  on  the  method  advocated,  but  also  on  the  pathology  of 
acute  mastoiditis  as  it  is  generally  understood  at  this  day. 
One  is  forced  to  the  conclusion  that  there  is  either  something 
wrong  in  the  view  of  the  patholog}"^  of  acute  mastoiditis  as 
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we  know  it,  or  we  must  concede  these  cases  to  be  of  excep- 
tional type. 

In  restating  what  all  present  probably  know,  it  is  to  be 
remembered  that  the  eustachian  tube,  the  aditus  ad  antrum, 
and  the  antrum  mastoideum  are  one  continuous  tubelike 
passage  lined  with  mucous  membrane.  The  antrum  mas- 
toideum is  the  backward  projection  of  this  passage.  When 
the  middle  ear  and  the  mastoid  process  becomes  the  seat  of 
an  acute  infection,  this  whole  passage  is  filled  with  purulent 
exudate,  and  the  mucous  membrane  lining  the  mastoid  antrum 
becomes  very  much  swollen  and  thickened,  and  assumes  an 
appearance  of  granular  outline,  very  often  mistaken  for  gran- 
ulation tissue.  Why  continue  the  evisceration  of  this  swollen 
tissue  as  far  forward  as  Dr.  Blackwell  advocates?  W^hy  stop 
where  he  indicates  ?  The  remainder  of  the  mucous  membrane 
lining  the  rest  of  the  tubal  passage  that  was  just  referred  to 
cannot  be  removed,  and  when  in  the  usual  procedure  the 
mastoid  process  is  cleansed  of  its  purulent  contents,  all  know 
that  the  mucous  membrane  returns  to  the  normal ;  that  is,  the 
lining  of  the  tympanic  orifice  of  the  eustachian  tube  and  the 
lining  membrane  of  the  tympanic  cavity  become  normal  after 
the  usual  operation.  Then  why  go  so  far  forward  in  a 
painstaking  effort  to  remove  only  a  part  of  the  general  mucous 
lining  of  this  region.  No  one  heretofore  has  shown  that  it  is 
the  suppurating  mucous  membrane  that  is  the  essential  factor 
demanding  removal  to  effect  a  cure  of  an  acute  mastoiditis. 
Usually  when  this  membrane  is  left  in  situ,  and  in  the  course 
of  events  recovery  takes  place,  this  mucous  membrane  be- 
comes thinned  and  returns  to  the  normal,  just  as  the  remainder 
of  it  must  do,  even  under  the  technic  advocated  tonight,  and 
then  there  exists  less  chances  of  subsequent  recurrences,  for 
men  who  have  studied  this  question  from  the  histologic  side, 
have  shown  that  when  the  membrane  is  removed  under  the 
rristaken  idea  that  this  constitutes  one  of  the  factors  of  the 
mastoiditis  demanding  removal,  that  there  then  is  deposited 
in  its  stead,  connective  tissue,  which  often  forms  a  funnel- 
like opening  into  the  granulation  tissue  mass,  which  finally 
fills  up  the  excavation,  and  this  funnel  leads  the  slightest  accu- 
mulation of  mucus  from  the  middle  car  into  the  granulation 
tissue  in  the  excavated  mastoid  process,  and  is  one  of  the 
prime  factors  in  the  formation  of  recurrences  of  secondarv 
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infections  in  this  partially  organized  tissue.  This  is  particu- 
larly true  when  the  subject  of  acute  mastoiditis  in  childhood 
and  infancy  is  thought  of. 

Finally,  the  operation  as  described  tonight  endangers  the 
ossicles  and  their  suspensory  ligaments,  and  there  seems  no 
reason  to  assume  the  risk  of  impairing  their  functional  activ- 
ity. When  the  operation  in  the  cases  of  acute  mastoiditis  is 
limited  to  the  removal  of  the  purulent  detritus  and  all  the 
accessible  infected  cells  of  the  mastoid  process,  and  the 
mucous  membrane  is  relieved  of  the  presence  of  the  irritating 
masses  of  infected  material  surrounding  and  lying  upon  it, 
then  no  such  risks  are  entailed,  and,  in  addition,  the  return  to 
health  of  the  parts  also  means  a  return  to  conditions  as  nearly 
as  possible  to  those  in  which  they  were  prior  to  the  onset  of 
the  infection ;  and  this  means  much  toward  finally  establishing 
normal  hearmg.  Dr.  Kopetzky,  therefore,  could  not  see  the 
rationale  of  the  procedure,  and  asked  Dr.  Blackwell  to  state 
what  he  considered  the  rationale  of  it  to  be. 

Speaking  of  the  bloodclot  aftertreatment,  he  conceded  that 
some  men  liad  had  exceptional  results,  especially  when  they 
employed  the  method  of  technic  devised  by  Christian  Holmes. 
Reik,  Sprague  and  Blake.  He  stated  that  he  had  tried  to 
repeat  the  results  that  these  men  had  obtained,  having  oper- 
ated and  treated  a  series  of  cases  in  a  similar  manner  at  the 
Manhattan  Eye,  Ear  and  Throat  Hospital,  but  he  could  only 
say  that  his  own  results  were  uniformly  unsuccessful,  the 
majority  of  the  cases  either  immediately  breaking  down,  or 
soon  coming  to  secondarj?^  operation. 

Dr.  Held  said  that  he  understood  that  Dr.  Blackwell's 
idea  was  to  hasten  the  process  of  healing  and  to  avoid  a  pos- 
terior depression.  Dr.  Blackwell  resorts  to  the  primary 
bloodclot,  and  in  addition  chisels  away  a  portion  of  the  external 
attic  wall.  In  reference  to  the  primary  bloodclot,  Dr.  Held 
opposes  this  method  for  several  reasons,  as  follows :  the  fear 
of  closing  up  an  abscess  cavity  with  bloodclot  when  it  is 
practically  impossible  to  render  aseptic  a  wound  so  thor- 
oughly septic ;  that  we  have  in  the  closed  cavity  ideal  condi- 
tions for  the  growth  of  bacteria  and  the  spread  of  infection : 
heat,  moisture,  a  good  culture  medium,  and  the  bacteria 
present ;  that  there  might  be  inclosed  in  the  cavity  microscopic 
particles  of  infected  material ;  that  with  a  virulent  infection 
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and  a  suppurating  middle  ear  and  mastoid  cavity,  more 
drainage  for  a  reasonable  time  should  be  had  than  from  the 
incision  in  the  middle  ear  alone,  and  that  the  posterior  wound 
creates  a  counter  opening. 

As  to  the  chiseling  away  and  curetting  of  the  external  attic 
wall.  Dr.  Blackwell  advocates  going  in  between  the  superior 
and  external  hgaments  of  the  malleus.  Working  in  such  a 
confined  and  small  space,  even  with  the  best  of  technic, 
would  very  frequently  result  in  damage  to  the  ossicular  chain. 
Dr.  Held  cannot  reason  the  necessity  for  attacking  the  external 
attic  wall  in  a  case  of  acute  mastoiditis. 

He  recognizes  the  advantages  that  would  be  gained  by  any 
form  of  aftertreatment  which  would  shorten  the  long  period 
of  convalescence,  and  has  been  using  the  secondary  bloodclot 
in  acute  mastoid  cases,  but  only  after  the  suppuration  in  the 
tympanic  cavity  had  practically  ceased.  In  this  method  the 
objections  enumerated  before  to  the  primary  bloodclot  have 
been  overcome.  He  believes  that  it  is  a  ver>'  risky  procedure 
to  risk  a  patient's  subsequent  hearing  for  the  sake  of  shorten- 
ing the  aftertreatment,  when  such  aftertreatment  can  be 
shortened  without  any  risks  either  to  the  patient's  hearing  or 
to  his  welfare. 

Dr.  Seymour  Oppenheimer  said  that  there  evidently  was 
no  general  agreement  as  to  the  preferred  type  of  operation, 
and  that  Dr.  Kopetzky  had  struck  a  keynote  in  asking  for  the 
reason  of  the  recurrences.  There  is  a  question  still  as  to 
v/hether  the  procedure  of  vigorously  curetting  the  antrimi  is 
not  the  responsible  factor  for  a  nimiber  of  recurrences,  by 
causing  an  alteration  of  certain  histologic  structures,  predis- 
posing to  subsequent  infection. 

Dr.  M.  D.  Lederman  said  that  the  cases  presented  by  Dr. 
Blackwell  showed  the  excellent  results  he  claimed.  At  the 
last  meeting  of  the  International  Congress  on  Otology  at 
Boston,  the  question  of  leaving  undisturbed  the  tissues  of  the 
middle  ear  was  discussed.  Mr.  Heath,  of  London,  had  em- 
phasized this  point. 

For  the  last  two  years  he  himself  had  been  following  the 
technic  suggested  by  Dr.  Blackwell,  without,  however,  curet- 
ting the  granulations  in  the  middle  ear.  The  entire  wotmd  is 
closed,  a  cigarette  drain  being  introduced  in  the  lower  angle, 
which  is  removed  after  the  third  or  fourth  day.     The  cases 
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have  all  acted  very  nicely.  The  return  of  the  hearing  and 
the  reformation  of  the  membrane  had  exceeded  his  expecta- 
tion. If  that  much  can  be  accomplished  through  curettage 
of  the  mastoid  cells  and  by  simple  drainage,  without  invading 
the  middle  ear,  we  should  avoid  the  danger  of  disturbing  the 
ossicular  chain.  He  had  not  removed  more  than  half  the 
posterior  wall  of  the  bony  meatus  after  removing  the  dis- 
eased cells ;  this  was  done  for  the  purpose  of  allowing  the 
canal  wall  to  fall  backwards.  He  was  not  inclined  to  go  fur- 
ther than  simple  drainage.  He  inquired  whether  Dr.  Black- 
well  attempts  to  cleanse  out  the  cavity  at  his  first  dressing, 
or  introduces  another  drainage  tube.  Another  factor  was 
the  treatment  of  the  wound  at  the  time  of  operation.  One 
is  apt  to  use  antiseptics  which  may  interfere  with  the  activity 
of  the  tissue.  He  was  accustomed  to  use  only  a  simple  saline 
solution  as  a  cleanser,  and  that  may  be  an  element  in  the 
healing  of  the  wound,  this  permitting  the  tissue  to  return  to 
its  normal  function  without  disturbing  it  by  too  heroic 
methods. 

Dr.  Kerrison  said  that  he  had  been  very  much  interested 
in  the  paper  and  in  the  discussion.  He  would  not  attempt  to 
discuss  the  technic  described  by  Dr.  Blackwell,  as  he  had  not 
the  personal  knowledge  of  it  which  such  a  discussion  calls  for. 
It  seemed  to  him,  however,  that  such  a  presentation  of  the 
subject  should  be  considered  from  the  clinical  standpoint, 
i.  e.,  in  the  light  of  the  reported  results.  The  paper  had  in 
the  first  place  the  merit  of  honesty.  Dr.  Blackwell  had  not 
claimed  uniformly  brilliant  results.  He  had  stated  that  in 
some  cases  the  period  of  postoperative  repair  or  healing  "had 
been  by  no  means  unusual.  He  had  also  warned  against  the 
danger  of  a  collapsed  canal,  if  the  surgeon  neglected  to  pack 
the  auditory  canal  firmly — a  danger  which  would  seem  to  be 
greater  in  this  than  in  the  older  method  of  operating. 

Dr.  Kerrison  said  that  as  a  colleague  of  Dr.  Blackwell  in 
the  Manhattan  Eye  and  Ear  Hospital,  he  had  been  able  to 
see  some  of  the  results  of  the  cases  reported  very  shortly 
after  they  were  operated  upon,  and  had  been  impressed  with 
the  rapid  repair  both  of  the  drum  membrane  and  of  the  post- 
auricular  wound.  As  a  very  straightforward  report,  based  on 
actual  experience,  he  regarded  the  paper  as  a  valuable  con- 
tribution to  the  subject. 
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Du.  Bl-vckwell,  referring  to  what  Dr.  Cohn  had  said  about 
drainage  from  the  canal,  even  when  the  first  dressing  was 
removed  the  canal  packing  was  usually  absolutely  dry.  Occa- 
sionally there  was  some  moisture,  but  the  second  dressing 
nearly  always  showed  that  there  was  very  little  infection 
remaining  in  the  middle  ear  after  the  operation.  Sometimes 
the  canal  drained  for  two  or  three  days,  or  perhaps  a  week; 
but  it  was  usually  dry  at  the  first  or  second  dressing.  In  one 
of  the  O.  M.  P.  C.  cases  there  is  still  some  canal  drainage. 

As  to  the  cases  referred  to  by  Dr.  Ard,  in  which  the 
mucous  membrane  grows  out  of  the  middle  ear  into  the  mas- 
toid, he  had  seen  such  cases  and  believed  that  it  happened 
because  after  a  thorough  operation  the  cases  had  been  packed 
tightly,  especially  the  antrum.  If  the  attic  is  curetted  and 
the  packing  omitted,  this  complication  will  not  occur.  He 
believed  that  if  any  of  these  cases  had  been  packed  tightly 
in  the  posterior  wound  the  healing  would  have  been  greatly 
delayed,  beyond  even  the  normal  time. 

Dr.  Kopetzky  had  inquired  concerning  the  rationale  of  tak- 
ing out  the  antnim  and  attic  tissue  in  acute  cases.  The 
paper  is  a  purely  clinical  one,  and  the  tissue  had  been  removed 
for  no  other  reason  than  that  the  subsequent  results  were 
good.  That  seemed  a  sufficient  reason.  When  the  infection 
is  removed  so  far  as  possible  from  the  mastoid  and  attic,  the 
best  that  can  be  accomplished  for  the  patients  has  been 
secured. 

Dr.  Held  had  spoken  of  the  danger  of  closing  an. abscess 
cavity.  From  a  macroscopic  standpoint,  at  the  conclusion  of 
the  operation  these  cavities  were  absolutely  clean.  We  can- 
not remove  microscopic  evidences  of  the  disease,  but  it  would 
seem  from  these  cases  that  the  patient  could  take  care  of 
what  remained.  That  was  what  was  discovered  in  doing  the 
work.  He  had  not  had  any  recurrences  where  the  attic  had 
been  cleaned  out. 

Demonstration  of  the  Strobilion,  an  Apparatus  for  Controlling  the 
Voices  of  Singers  and  for  Teaching  the  Deaf  to  Sing. 

Dr.  E.  W.  Scripture  demonstrated  an  apparatus  which  he 
had  invented  and  called  the  "Strobilion,"  which  is  used  for 
controlling  the  voices  of  singers  and  for  teaching  the  deaf 
to  sing.     He  said  that  the  idea  was  derived  from  an  apparatus 
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of  his,  described  in  1896  in  the  Studies  from  the  Yale  Psycho- 
logical Laboratory.  A  disc,  fixed  on  the  axle  of  an  electric 
motor  whose  speed  can  be  regulated  by  a  rheostat,  is  divided 
into  fifteen  rings  of  alternating  black  and  white  spaces.  The 
number  of  black  spaces  in  each  ring  corresponds  to  the  rela- 
tions of  vibrations  in  the  diatonic  scale.  The  inner  ring  has 
eight  spaces ;  thf  next,  nine ;  and  so  on.  WTien  the  motor  is 
going,  the  disc  revolves  and  its  entire  surface  appears  an 
even  gray.  In  front  of  the  disc  there  is  a  scale  marked  with 
the  syllables  do,  re,  mi,  etc.  The  disc  is  illuminated  by  a 
small  flame  from  a  flame  box  supplied  by  acetylene.  When 
a  tone  is  sung  into  the  mouthpiece  of  the  flame  box,  the  flame 
vibrates  and  the  disc  is  illuminated  as  many  times  a  second 
as  there  are  vibrations  in  the  tone  sung.  Between  these 
illuminations  there  is  darkness.  If  the  black  spaces  of  any 
ring  of  the  disc  are  passing  a  fixed  point  at  a  rate  equal  to 
the  number  of  vibrations  of  the  tone,  that  ring  will  split  up 
into  a  series  of  black  and  white  spaces  that  appears  to  stand 
still.    All  of  the  other  rings  will  remain  gray. 

The  deaf  pupil  is  required  to  produce  a  tone  that  will  make 
a  certain  one  of  the  rings  stand  still.  If  the  pupil  sings  a  tone 
that  nearly  hits,  but  not  exactly  corresponds  to  a  certain  ring, 
that  ring  will  split  up  into  spaces,  but  instead  of  standing 
still  it  will  appear  to  revolve  forward  or  backward.  If  the 
tone  sung  is  too  sharp,  it  travels  backward ;  if  too  flat,  then 
forward.  If  the  error  is  small,  it  travels  slowly ;  if  large, 
tlien  rapidly.  In  this  manner  the  deaf  pupil  can  be  taught 
all  the  notes  of  two  octaves. 

After  the  deaf  mute  has  learned  to  sing,  he  can  readily 
be  taught  to  modulate  his  voice  musically  in  speaking.  The 
harsh  monotonous  voices  of  the  deaf  mutes  are  replaced  by 
pleasant  ones.  Since  each  minute  variation  of  pitch  is  ren- 
dered visible  to  the  eye,  the  strobilion  is  also  used  for  training 
singers  to  regulate  the  pitch  of  their  voices  accurately. 

DISCUSSION. 

Dr.  Harris  Taylor  (principal  of  the  New  York  Institution 
for  the  Improved  Instruction  of  Deaf  Mutes  and  Others) 
said  teachers  of  the  deaf  were  entirely  unlike  physicians, 
inasmuch  as  when  the  latter  were  told  that  any  one  had  found 
a  cure  for  any  disease,  his  word  was  accepted  at  once  (??), 
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whereas  the  teacher  of  the  deaf,   when  told  that  some  one 
had   found  a    means  of  controlling  pitch    in  a    deaf    child, 
did  not  take  it  very  seriously,  but  re^iuired  to  have  it  demon- 
strated.    Quite  a  while  ago,   Dr.    Scripture  had  written   to 
him  that  he  had  found  a  means  whereby  a  deaf  child  could 
be  taught  to  control  pitch.     He  had  seen  others  who  had  ex- 
hibited limited  enthusiasm  on  the  subject  and  were  interested, 
but  did  not  believe  that  it  could  be  done.    What  had  just  been 
demonstrated  was  evidence  that   a  person    can  see  whether 
or  not  his  voice  is  going  high  or  low.     At  first  he  had  seen 
this  work  theoretically,  and  it  seemed  that  it  ought  to  work. 
The  next  thing  was  to  try  it  with  deaf  pupils.     He  had  sent 
to  Dr.  Scripture  the  worst  deaf  children  that  he  had.  on  the 
theory  that  it  could  not  do  them  any  harm.     Nearly  all  of 
them  were  cases  of  offensively  high  pitch,  and  no  success  had 
been   secured   toward  improving   them,   and   yet   the    results 
from  the  aid  of  this  instrument  were  very  gratifying  indeed. 
One  girl  who  had  an  abnormally  high  pitch  had  been  with 
them   for  four  or  five  years,  and  no  change  had  been  made 
in  her  pitch :  her   voice  was  almost  a  screech,  yet  with  this 
instrument  Dr.  Scripture  had    been    able    to  guide  her  voice 
up  and  down  and  to  maintain  such  a  pitch  within  her  com- 
pass as  he  desired.    She  had  been  vmder  Dr.  Scripture's  train- 
ing for  only  a  very  short  time,  and  she  is  now  speaking  several 
tones  lower  in  her  ordinary  speech.     This  is  a  very  impor- 
tant feature  in  teaching  the  deaf  to  speak.    Very  often  their 
speech  is  very  offensive;  a  great  robust  boy  has  a  voice  which 
goes  up  and  down,  and  a  nice  little  girl  may  have  a  deep,  low 
voice.     It  jars  on  one's  sensibilities,  even  if  one  understands 
what  is  said.     Dr.   Scripture  is  doing  a  great  deal  for  the 
children  who  have  been   sent  to  him.     The  influence  is  no- 
ticed in  their  speech  even  after  one  week,  and  the  progress 
is  noticeable.     It  can  be    demonstrated  by    watching    them. 
Some  of  them  can  be  taught  to  control  pitch  a  great  deal 
better  than  some  normal  persons.     Dr.   Taylor  said  that  he 
could   not  speak  too  enthusiastically  of  the  influence   which 
this  apparatus  can  have  on  the  voices  of  the  deaf,  making 
them  more  natural  and  more  easy  to  imderstand,  as  well  as 
more  musical  in  their  speech. 

Dr.  W.  Hallock  (Columbia  University)  :     I  wish  to  ex- 
press my  appreciation  of  the  opportunity  of  being  here.      I 
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am  only  troubled  with  the  thought  that  if  I  should  undertake 
to  mention  all  the  things  this  apparatus  could  be  used  for, 
many  of  you  would  want  to  go  home  before  I  got  through. 
Like  many  other  discoveries,  it  seems  wonderful  that  it  has 
not  been  thought  of  before.  It  is  a  simple  and  ingenious 
method  of  doing  what  we  have  been  trying  to  do  in  such  com- 
plicated ways.  If  you  go  to  a  moving  picture  show  you  may 
note  that  in  a  scene  which  shows  wheels  with  spokes  the 
exposure  of  the  shutters  of  the  kinetescope  is  not  the  same 
as  the  movement  of  the  spokes  of  the  wheel,  and  the  wheels 
appear  to  turn  slowly  either  way.  If  the  rates  are  the  same 
the  wheel  will  appear  stationary.  One  day  I  got  all  ready  for 
a  terrible  accident  on  the  railroad,  for  I  saw  the  wheels  of 
the  rapidly  moving  truck  were  standing  still ;  but  nothing 
happened ;  the  train  went  on  smoothly — and  then  I  recognized 
that  I  was  looking  through  a  picket  fence. 

I  have  had  a  good  deal  of  experience  one  way  and  another 
with  these  things.  I  was  fortunate  enough  a  good  many 
years  ago  to  see  and  hear  a  patient  who  had  had  his  whole 
larynx  taken  out  and  could  talk  perfectly/  well,  but  in  an 
absolute  monotone.  Then  I  was  very  much  interested  in  the 
control  of  pitch  in  the  deaf,  for  some  years  ago  I  had  occa- 
sion to  make  some  experiments  with  Miss  Keller,  who  carries 
her  pitch  very  well  by  putting  her  fingers  on  the  control 
larynx.  As  long  as  she  has  her  fingers  on  that  she  does  very 
well,  but  if  the  control  stops,  she  loses  her  control. 

The  possibilities  of  this  instrument  are  way  beyond  what 
Dr.  Scripture  has  suggested.  The  whole  community  ought 
to  raise  a  monument  to  any  one  who  will  do  anything  to  keep 
singers  on  the  pitch.  They  cannot  tell  half  of  the  time  by 
their  own  ears  whether  or  not  they  are  on  the  pitch.  This 
will  give  them  a  means  of  doing  that. 

Another  thing  that  it  is  available  for  and  very  valuable : 
many  singers  sing  and  you  cannot  tell  whether  or  not  they  are 
on  the  pitch,  for  the  pitch  tone  is  almost  lost  in  the  high  notes 
and  overtones.  Suppose,  for  instance,  you  take  off  the  pres- 
ent disc  of  two  octaves  and  put  on  the  fundamental  and  first 
seven  overtones ;  you  can  change  the  fundamental  by  changing 
tlie  range.  A  man  sings  bass  C ;  in  most  of  them  you  will  get 
very  little  bass  C.  Many  times  you  get  the  overtones,  and 
the  person  who  sings  ought  to  be  able  to  get  the  fundamental. 
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Some  of  them,  I  know,  are  anxious  to  have  some  way  of  find- 
ing out  whether  they  get  the  fundamental  or  not.  They  can 
tell  themselves  with  this  device.  It  seems  to  me  that  it 
is  going  to  be  very  valuable  in  that  way.  Of  course,  a  person 
has  to  h^.ve  some  practice,  and  you  must  look  out  for  enhanced 
resonance,  but  that  is  easily  overcome.  Possibly  the  uncer- 
tainty in  the  tremolo  or  the  inability  to  hold  the  pitch  steady 
is  due  to  cur  own  inability  to  give  an  even  pressure  of  air, 
either  in  our  own  voice  or  blowing  in  the  pipe.  It  is  almost 
impossible  to  blow  with  a  perfectly  uniform  pressure,  and  if 
you  change  the  pressure  you  change  the  pitch  in  almost  any 
wind  instrument.  I  tried  to  notice  when  the  experiments  were, 
being  made  whether  it  had  anything  to  do  with  the  pulse  beat. 
If  you  watch  the  wheels  of  an  automobile,  the  wheels  will 
seem  to  stop  for  an  instant.  Count  your  pulse,  and  you  will 
find  that  the  stop  is  every  pulse  beat.  When  the  blood  is 
forced  into  the  retina  there  is  a  momentary  blur. 

It  must  be  a  very  valuable  thing  to  the  deaf  and  to  the 
teachers  of  the  deaf,  for  it  is  right  there.  There  are  no 
reductions  or  calculations.  The  person  sees  the  whole  thing. 
I  am  very  enthusiastic  about  it,  and  congratulate  Dr.  Scrip- 
ture most  sincerely. 

An  Improved  Method  of  Eliciting  Rotation  After-Nystagmus. 

Dr.  Edmund  Prince  Fowler:  It  is  generally  accepted  as 
a  fact  that  because  of  the  manifest  impossibility  of  rotating 
one  labyrinth  without  its  fellow,  it  is  also  a  fact  that  it  is  im- 
possible to  separately  test  by  rotation  one  labyrinth  unless  the 
opposite  be  diseased  or  dead,  and  even  in  these  cases  conclu- 
sions can  be  definite  only  in  certain  cases. 

I  will  endeavor  to  convince  you  that  by  my  proposed  method 
of  rotation  it  is  possible,  both  theoretically  and  practically,  to 
separately  test  the  labyrinths  of  either  side,  whether  one  or 
both  be  in  health  or  disease.  I  realize  the  intricacies  and  dif- 
ficulties of  labyrinth  physiolog\'  and  pathology  and  the  many 
arguments  which  can  be  brought  forward  to  combat  my  ideas. 
Partly  tor  that  reason,  partly  because  I  have  not  had  suffi- 
cient experience  with  this  new  method  to  state  definitely  s(Mne 
of  my  observations,  and  mainly  because  I  believe  it  will  be 
better  to  first  present  my  simple  arguments,  I  bring  forward 
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at  this  time  the  tests  in  relation  only  to  the  horizontal  semi- 
circular canals.  However,  these  being  true,  it  is  self-evident 
that  it  is  possible  to  apply  the  principles  to  each  and  every 
canal  in  the  two  labyrinths. 

I  will  state  my  basic  facts  and  arguments  in  as  simple 
words  as  I  am  capable  of  using,  that  those  not  familiar  w^ith 
the  hydromechanics  of  the  canal  systems  may  readily  follow 
my  brief  argument. 

If  both  normal  horizontal  semicircular  canals  (referred 
to  herein  simply  as  canals)  are  revolved  in  a  horizontal  plane, 
and  about  a  center  equidistant  from  each,  the  effects  of  equal 
rotations  to  the  right  or  to  the  left  will  be  equal :  the  nearer 
the  common  center  of  rotation  is  approached,  the  greater 
become  the  effects  following  rotation  ;  and  the  farther  it  is 
removed  from  the  canals,  the  less  are  the  effects. 

One  canal  being  destroyed,  the  remaining  canal  will  be  af- 
fected more  or  less,  depending  upon  its  nearness  to,  or  dis- 
tance from  the  center  of  rotation ;  and  if  the  axis  of  this 
center  be  within  the  circumference  of  the  canal,  the  greatest 
possible  effect  w'ill  be  obtained. 

If  two  canals  are  placed  on  the  same  radius  of  rotation,  the 
centripetal  will  be  nearer  the  common  center  of  rotation  by 
a  distance  equal  to  its  distance  from  the  centrifugally  placed 
canal ;  one  canal  will,  therefore,  be  subjected  to  greater  effects 
following  rotation  than  its  mate. 

The  nearer  to  the  center  the  inner  canal  is  placed,  the 
greater  will  be  the  differences  between  the  effects  upon  the 
two  canals  during  and  following  rotations. 

If  both  canals  are  equally  normal,  it  is  obvious  that  the 
results  following  rotations  to  the  right  or  to  the  left  will  be 
equal,  unless  the  direction  of  the  fluid  flow  makes  for  a  dif- 
ference— which  I  may  here  state  it  tends  to  do  :  but  I  will 
not  go  into  this  factor  at  this  time,  as  it  complicates,  though 
aiding,  my  argument  for  the  use  of  tests  here  brought  forth. 

The  results  will  be  practically  equal  also  w-hether  the  right 
or  the  left  canal  is  centripetally  or  centrifugally  placed,  if 
they  are  accurately  so  placed  and  maintained. 

If  one  canal  is  diseased,  what  happens?  The  results  will 
differ,  not  only  (in  certain  stages  of  labyrinthitis)  as  between 
right  and  left  rotations,  but  also  as  between  central  and  distal 
placement  of  the   functionating  canal.     For  instance,   let  us 
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assume  that  the  left  canal  is  dead.  Following  the  usual 
method  of  rotation,  we  may,  or  we  may  not,  obtain  sufficient 
differences  in  the  duration  of  the  nystagmus  following  right 
and  left  rotation  to  enable  us  to  make  a  diagnosis.  Follow- 
ing right  and  left  rotation,  with  the  radius  of  rotation  passing 
through  the  two  canals,  may  likewise  lead  to  doubtful  results, 
following  rotation,  say,  with  the  left  canal  peripheral ;  but 
turn  the  head  on  its  own  axis  through  180  degrees,  and  thus 
bring  the  right  canal  peripheral  (or  move  the  head  laterally 
to  the  right  of  the  center  of  rotation)  ;  the  right  canal  will 
now  be  in  a  position  further  from  the  center  by  approxi- 
mately 80  mm.,  and  though  the  differences  in  the  nystagmus 
between  right  and  left  rotations  be  unsatisfactory,  yet  the 
duration  of  these  eye  movements  will  be  less  than  those 
obtained  when  the  healthy  right  labyrinth  was  tested  nearer 
to  the  rotation  center.  By  first  rotating  with  both  canals  at 
given  and' equal  distances  from  the  axis  of  rotation,  and  then 
placing  one  canal  at  this  same  position  and  the  other  farther 
out  on  the  common  radius  of  rotation,  it  is  apparent  that  we 
have  a  means  of  testing  both  canals,  first  together,  and  then 
separately. 

It  so  happens  that  the  labyrinth  is  about  one  and  a  half 
inches  from  the  side  of  the  head  about  the  external  auditory 
meatus,  and  also  one  and  a  half  inches  from  a  point  midway 
between  the  two  labyrinths.  If,  therefore,  we  rest  the  head 
against  a  support  placed  about  the  ear  and  on  the  axis  of 
rotation  of  a  revolving  cliair,  one  of  the  two  labyrinths  will 
be  placed  one  and  one-half  inches,  and  the  other  four  and 
one-half  inches  from  the  axis  of  rotation. 

If  we  fix  the  head  between  two  supports,  one  of  which 
surrounds  each  pinna,  so  that  the  midpoint  between  the 
labyrinths  coincides  with  the  axis  of  rotation,  both  canals  will 
be  about  one  and  a  half  inches  from  the  axis  of  rotation. 

Hence,  in  the  lateral  positions,  one  canal — and  only  one — 
will  be  one  and  one-half  inches  distant  from  the  common  axis 
of  rotation,  or  exactly  in  the  same  position  relative  to  the 
axis  as  it  was  during  the  position  with  the  axis  midway  be- 
tween the  two  canals. 

Of  course,  the  position  of  the  ampulla  of  the  centripetally 
placed  canal  is  changed  relatively — being  in  the  first  instance 
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centripetally,  and  in  the  second  instance  centrifugally  placed 
in  relation  to  its  canal. 

There  is  one  drawback  to  my  method,  namely,  if  I  rotate 
ten  times  in  twenty  seconds.,  I  may  cause  excessive  stimulation 
of  the  centers  and  bring  on  nausea  and  vomiting.  But  I  find 
it  is  not  necessary  to  rotate  ten  times  in  twenty  seconds.  In 
fact,  fewer  rotations  give  more  accurate  results,  mainly 
because  they  occasion  less  nervous  excitement  and  less  shock 
to  the  canals. 

A  little  later  I  will  go  into  this  subject  more  at  length  and 
submit  the  technical  calculations  which  have  been  made  at 
my  request  by  competent  engineers.  These  prove  mathe- 
matically what  I  have  proved  experimentally  and  clinically. 

The  chairs  now  used  for  the  rotation  tests  are  so  con- 
structed that  the  labyrinths  take  a  position  five  or  six  inches 
from  the  rotation  center.  This  is  one  reason  for  bad  results, 
as  any  movement  of  the  patient's  "head  varies  the  distance  of 
each  labyrinth  from  the  center  of  rotation  a  double  amount, 
because  if  one  side  moves  backward  and  away  from,  the  other 
m.oves  forward  and  towards  the  center  of  rotation. 

DISCUSSION. 

Dr.  Hallock  said  that  he  did  not  know  anything  about 
nystagm.us,  but  was  very  much  interested  in  the  presentation 
of  the  subject,  as  he  has  occasion  to  lecture  about  the  acous- 
tics of  the  ear.  The  semicircular  canals  are  pretty  near  by, 
and  some  one  is  pretty  sure  to  ask  what  they  are  for.  He 
wished  to  add  his  opinion  as  that  of  an  hydraulic  engineer  to 
say  that  the  mechanics  of  the  case  as  Dr.  Fowler  had  pre- 
sented them  were  entirely  correct. 

Dr.  Friesner  said  that  the  method  presented  by  Dr.  Fowler 
was  exceedingly  ingenious,  as  were  most  of  the  things  which 
he  invented.  When,  for  purposes  of  comparison,  we  apply 
any  test  to  both  labyrinths,  or  attempt  to  apply  the  same  me- 
chanical force  to  both  labyrinths,  we  must  take  the  utmost 
pains  to  see  that  the  irritation  is  applied  equally  and  simulta- 
neously. In  the  old  method  of  rotating  for  testing  the 
external  or  horizontal  semicircular  canals,  we  so  fix  the  head 
that  both  labyrinths  bear  such  relation  to  the  axis  of  rota- 
tion that  the  mechanical  force  engendered  acts  upon  them  both 
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equally  and  simultaneously.  One  serious  objection  that  this 
method  seems  to  present  is  that  in  shifting  the  head  we  may 
not  apply  the  same  force  to  both  labyrinths  and,  therefore, 
even  though  we  do  get  differences  in  the  after-nystagmus, 
these  differences  may  be  due  at  times  to  errors  that  slip  in 
through  misplacing  the  head,  through  inaccurately  placing 
the  two  labyrinths  with  relation  to  the  axis  of  rotation. 

Dr.  Fowler  said  he  would  show  that  what  Dr.  Friesner 
called  the  older  method,  but  which  he  would-  refer  to  as  the 
present  method  of  rotation,  was  at  a  mechanical  disadvantage 
and  therefore  less  accurate  than  the  method  introduced  this 
evening.  In  the  author's  method,  the  head  is  so  placed  that 
the  two  canals  are  resting  on  the  same  radius  of  rotation,  but 
in  this  older  way,  the  accepted  way,  the  canals  are  on  separate 
or  opposite  radii  of  rotation.  As  a  matter  of  fact,  in  all  the 
chairs  that  he  had  examined,  the  head  rest  is  eight  or  nine 
inches  back  of  the  center  of  rotation.  Now  what  happens? 
The  slightest  change  of  one  labyrinth  backward  or  forward 
makes  the  same  amount  of  change  in  the  opposite  labyrinth, 
but  in  the  opposite  direction,  and  hence  the  error  is  doubled ; 
whereas,  if  the  head  is  placed  with  the  labyrinths  on  the  same 
radius,  even  considerable  movements  make  no  appreciable 
difference  in  the  distances  the  labyrinths  are  from  the  axis  of 
rotation,  and  consequently  only  very  slightly  affects  the  dura- 
tion of  the  after-nystagmus.  It  is  readily  seen  that  the  pro- 
posed method  of  rotation  may  shed  much  light  upon  several 
interesting  points  in  labyrinth  physiology  and  pathology*.  A 
fortunate  circumstance  is  the  fact  that  his  tests  depend  not 
wholly  upon  the  accuracy  of  his  reasoning,  but  simply  upon  the 
acknowledged  fact  that  the  effects  of  rotating  any  body  vary 
with  its  distance  from  the  axis  of  rotation. 
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SOCIETY. 

Meeting  of  December  i"/,  igi2. 

Thk  President,  Dr.  Joseph  C.  Bkck,  Presiding. 

Presentation  of  Cases. 

Dr.  Charles  H.  Long  reported  a  case  of 

Atresia  of  the  External  Auditory   Meatus  Due  to   Furunculosis, 

of  which    a    detailed  report  will    be    tjiveii    at  a    subsequent 
meeting. 

Nasal    Tuberculosis — Recovery. 

Dr.  Otto  T.  Freer  reported  the  case  of  a  woman,  aged  59, 
first  seen  on  May  28,  1912.  At  that  time  the  affection  had 
existed  for  five  years.  The  symptoms  consisted  of  nasal 
stoppage,  with  complete  obstruction  of  the  right  nostril  and 
partial  closure  of  the  left.  Scabs  formed  upon  the  septum 
and  were  cast  off  and  reproduced.  In  1910,  as  the  result  of 
an  examination  of  microtome  sections  in  the  laboratory  of 
the  University  of  Mrginia,  the  condition  was  declared  nasal 
tuberculosis.  The  nose  was  then  repeatedly  cauterized  and 
the  disease  seemed  checked,  until  the  symptoms  returned  in 
March,  1911.  The  diseased  area  was  again  cauterized  with 
nitric  acid  and  the  galvanocautery.  and  a  perforation  formed 
in  the  septum. 

Examination  of  the  patient  showed  exuberant  granulations 
upon  both  sides  of  the  cartilaginous  septum,  these  granula- 
tions nearly  filling  a  perforation  which  lay  about  one-half 
inch  above  the  nasal  floor  and  in  a  vertical  line  with  the  an- 
terior nasal  spine.  The  anterior  inferior  part  of  the  septal 
cartilage  was  softened  so  that  the  nasal  tip  could  be  readily 
depressed  with  the  finger.  Following  the  alar  cartilage,  gran- 
ulations lined  the  external  nostrils.  There  was  a  granulating 
area  which  covered  the  anterior  end  of  the  right  inferior  tur- 
binate and  an  area  of  the  septum  opposite  it. 
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On  account  of  the  involvement  of  the  external  nose,  the 
condition  seemed  inoperable  without  great  disfigurement,  so 
the  patient  was  referred  to  Dr.  Adolph  Hartung  for  X-ray 
treatment  twice  a  week.  A  specimen  was  also  excised  from 
the  border  of  the  perforation  and  declared  by  Dr.  Maximilian 
Herzog  to  be  tubercular.  Under  the  influence  of  the  X-ray 
the  granulations  disappeared  from  the  external  nares  and 
from  the  perforation  in  the  septum,  and  the  softening  of  the 
cartilage  ceased  to  progress.  The  granulating  areas  upon 
the  inferior  turbinate  and  the  septum  further  back  were  not 
influenced,  however,  because  of  their  depth  in  the  nose,  so-  that 
on  June  8,  1912,  the  right  inferior  turbinated  body,  which  was 
tubercular  throughout  and  was  softened  into  a  mass  of 
spongy  granulations,  was  extirpated,  while  the  area  opposite 
it  upon  the  septum  was  cut  away  to  the  bare  cartilage  and 
bone.  Healing  took  place  rapidly,  and  at  the  present  day, 
December  23d,  all  evidence  of  disease  has  disappeared  from 
the  nose. 

The  history  of  this  patient  shows  that  an  inoperable  case  of 
nasal  tuberculosis  may  be  brought  into  a  condition  where  oper- 
ation is  possible  by  the  use  of  the  X-ray.  Its  effect  in  this 
case  confirms  the  experimental  findings  of  Professor  Briinings. 
of  Jena,  who  proved,  after  producing  inoculation  tubercu- 
losis in  the  larynges  of  animals,  that  the  X-ray  is  more  effect- 
ive in  the  treatment  of  local  tuberculosis  than  intense  light. 

Dr.  Freer  also  referred  to  a  case  of  nasal  tuberculosis  in 
which  he  had  extirpated  the  entire  ethmoid  labyrinth  upon  the 
right  side,  the  right  middle  turbinate,  a  large  portion  of  the 
covering  of  the  septum  upon  the  right  side,  and  a  tubercular 
tumor  from  the  posterior  border  of  the  vomer  in  1907,  the 
patient  making  a  complete  recovery.  (This  case  was  reported 
in  the  Axxals  of  Otology,  Rhinology  and  L.\ryxgology, 
March,  1910.) 

Total    Resection  of  Superior  Maxilla  for  Carcinoma. 

Dr.  Joseph  C.  Beck  presented  a  fresh  specimen  of  a  case 
of  total  resection  of  the  superior  maxilla  for  carcinoma,  be- 
ginning several  months  ago  as  an  epulis.  The  patient  was  a 
man.  44  years  old.  otherwise  in  a  healthy  condition ;  there 
were  no  glands  in  the  neck  as  yet  infected  with  cancer.  Pre- 
liminary exposure  and  compression    of  the    external    carotid 
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artery  was  performed.  The  typical  Langenbeck  operation, 
with  few  modifications,  as  curettement  of  the  ethmoid  cells, 
was  carried  out.  The  anesthetic  was  ether  by  vapor,  carried 
down  into  the  larynx.  There  was  very  little  bleeding  present. 
A  large  defect  of  the  cheek  remained,  owing  to  carcinomatous 
involvement  of  this  structure.  The  patient  was  returned  to 
bed  in  good  condition.  The  gross  specimen  shows  clearly  on 
section  the  presence  of  carcinoma,  and  a  previously  excised 
piece  on  microscopic  examination  also  proves  it  to  be  an  alveo- 
lar carcinoma. 

The  point  Dr.  Beck  wished  to  make  was  that  all  these  car- 
cinomata  should  be  operated  upon,  especially  so  long  as  a 
patient  is  in  good  general  condition,  and  especially  if  the 
glands  in  the  region  are  not  metastatically  involved,  and  if 
they  are,  they  should  be  removed  en  masse.  The  mortality 
is  great,  recurrences  frequently  occurring,  but  if  only  one  case 
in  every  twenty-five  is  saved,  it  may  be  said  to  be  a  percent- 
age of  one  hundred,  since  without  operation  they  all  die. 

Technic  and  After-Treatment  of   Resection  of  the  Septum  Without 

Packing. 

Louis  OSTROM,  M.  D., 

Rock  Island. 

The  author  prefers  to  have  the  patient  sitting  up  during 
the  operation.  There  is  less  bleeding,  and  the  patient  can 
assist  in  blowing  his  nose,  etc.  He  is  less  fatigued  with  the 
patient  upright  than  when  operating  with  the  patient  in  the 
recumbent  position,  and  the  position  seems  more  natural. 
The  average  time  required  for  the  operation  is  forty-five  min- 
utes, including  preparative  operation  and  immediate  after- 
care. Many  cases  have  been  completed  in  fifteen  minutes; 
some  few  cases  have  taken  two  hours. 

Time  of  Operation. — Usually  between  seven  and  nine 
a.  m.,  so  that  patient  may  have  a  full  meal  in  his  stomach ;  the 
general  effect  of  the  cocain  is  less  disagreeable,  and  if  any- 
thing should  arise  demanding  our  attention,  all  day  is  at  our 
disposal. 

Anesthesia. — Flake  cocain  is  used  alone,  applied  three  or 
four  times  in  small  quantities,  until  the  tolerance  of  the  pa- 
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tient  becomes  manifest.  When  tlie  patient  is  fully  anesthe- 
tized and  not  sick  from  the  cocain,  and  everything  ready  for 
the  operation,  adrenalin  is  used.  In  all  his  experience  he  has 
had  practically  no  bleeding  during  the  greater  part  of  the 
operation,  unless  adrenalin  was  used  too  early.  It  takes  a 
little  longer  to  get  started,  but  saves  time  in  the  end. 

Technic. — The  primary  incision  is  made  about  vertical,  one- 
third  to  one-half  inch  long,  pointing  down  toward  the  middle 
of  the  incisor  crest.  This  primary  incision  in  the  mucous 
membrane  is  made  at  right  angles  to  the  surface.  The  eleva- 
tion of  the  mucous  membrane  is  made  by  first  scraping  or 
pushing  the  perichondrium  from  the  cartilage,  so  that  the 
cartilage  is  distinctly  visible  within  the  primary  incision.  The 
mucous  membrane  is  then  elevated  backwards  above  the 
vomerian  crest  and  up  to  the  upper  border  of  the  deflection. 
With  his  right-angled  elevator  (made  for  him  by  Ermold,  of 
New  York,  in  1903)  he  elevates  the  mucous  membrane  up  to 
the  roof  of  the  nose  below  the  bridge,  and  forward  to  the 
primar>'  incision.  The  primary  incision  is  then  extended 
upwards  to  near  the  roof  of  the  nose,  then  down  to  the  incisor 
crest  and  out  about  one-eighth  inch  across  the  floor  of  the 
nose  dowi\  to  the  bone  (Yankauer).  The  periosteum  above, 
below  and  over  Jacobson's  cartilage  is  separated  from  the 
bone  and  cartilage  with  Stevens'  dull  pointed  tenotcwny  scis- 
sors bent  on  the  flat,  the  points  of  which  hug  the  bone  and 
cartilage  and  cut  the  fibrous  tissue  connecting  the  periosteum 
to  the  sutures  at  the  incisor  crest  in  the  region  of  Jacobson's 
cartilage.  This  dissection  with  Stevens'  scissors  is  continued 
backwards  to  the  posterior  end  of  the  incisor  crest,  when  a 
dull,  narrow  elevator  can  elevate  the  mucous  membrane  on  the 
floor  of  the  nose  adjacent  to  the  septum,  then  upwards  on  the 
septimi  up  to  angle  of  deflection  on  to  vomerian  crest.  The 
mucous  membrane  over  the  crest  or  ridge,  or  spine,  is  then 
elevated  from  behind  forwards,  or  this  process  is  left  until 
the  bony  septum  is  cut  above  and  below.  The  edge  of  a 
sharp  ridge  can  be  cut  off  with  Stevens'  scissors  and  left  ad- 
herent to  the  mucous  membrane,  thus  avoiding  tedious  dis- 
section and  possible  perforation. 

The  incision  in  the  cartilage  is  about  one-sixteenth  inch 
back  of  the  incision  in  the  mucous  membrane,  but  in  the  same 
general  direction,  but  at  an  angle  of  forty-five  degrees  to  the 
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plane  of  the  septum,  and  only  about  one-quarter  to  one-third 
inch  long.  One  finger  is  placed  in  the  opposite  nostril  behind 
the  incision,  and  pushes  on  deflection  so  that  the  incision  in 
the  cartilage  gapes. 

The  point  of  a  blunt-pointed  elevator  with  the  tip  bent  on 
the  flat  is  pushed  into  the  incision  of  the  cartilage,  and  while 
pushing  against  the  cartilage  anterior  to  the  incision  with  the 
bend  or  heel  of  the  elevator  the  tip  is  directed  against  or 
toward  the  cartilage  of  the  septum  (never  against  or  toward 
the  mucous  membrane),  and  as  soon  as  the  tip  of  the  ele- 
vator disappears  from  view,  the  finger  in  the  concave  nostril 
feels  the  elevation.  At  this  point  ocular  inspection  must  take 
place,  to  be  sure  that  the  septum  wa^s  not  perforated,  cut  or 
torn.  The  elevator  is  then  pushed  backward,  elevating  the 
mucous  membrane  backwards,  up  and  down  as  much  as  it  can. 
The  author's  right-angled  elevator  is  then  used  to  elevate  the 
mucous  membrane  from  behind  forwards,  first  above,  then 
below,  down  to  the  floor  of  the  nose.  The  incision  in  the 
cartilage  is  then  prolonged  upward  to  one-quarter  inch  from 
the  bridge  of  the  nose,  and  downwards  to  the  crest.  Remem- 
bering that  the  fibers  connecting  the  vomerian  sutures  to 
the  periosteum  and  perichondrium  run  out  and  back,  by  pull- 
ing forward  these  fibers  guide  the  instrument  in  against  the 
bone,  and  no  matter  how  scarred  or  adherent  or  grooved  the 
concavity  of  the  septum  may  be,  the  right-angled  elevator  sep- 
arates the  mucous  membrane  from  the  bone  and  sutures, 
away  down  to  the  floor  of  the  nose,  as  far  forwards  as  the 
anterior  end  of  the  incisor  crest,  with  no  likelihood  of  per- 
foration. 

Ballenger's  swivel  knife  is  used  to  cut  the  cartilage  above, 
accurately  guiding  it  to  cut  upwards  parallel  to  the  bridge 
of  the  nose,  one-third  inch  from  the  upper  border  of  carti- 
lage of  septum  or  l)ridge  of  nose.  The  rest  of  the  cartilage 
is  removed  in  one  sweep.  The  bony  septum  is  removed  wnth 
KilHan,  Griinwald,  or  any  other  forceps  or  punches  which  one 
mav  prefer.  The  maxillary  crest  is  removed  with  gouge, 
chisel  or  punches. 

Usually  two  black  silk  sutures  are  placed  in  the  mucous 
membrane,  one  in  the  middle  and  one  at  the  angle  on  the 
floor.  A  plug  of  cotton  dipped  in  parafiin-vaselin  is  placed 
over  the  incision.  This  can  be  removed  and  renewed  as 
desired. 
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CONCLUSIONS. 

1.  Hematoma  does  not  occur  if  there  is  free  drainage,  and 
all  blood  will  escape  from  septum  in  two  to  five  days,  usually 
after  the  third  day. 

2.  In  case  of  infection,  drainage  is  already  prepared  for. 
He  has  had  no  infection  of  the  septum. 

3.  Hemorrhage  cannot  take  place  unless  the  mucous  mem- 
brane is  so  mutilated  that  an  open  wound  is  produced. 

4.  Packing  cannot  be  placed  uniformly  on  the  septum; 
usually  the  upper  one-half  or  one-third  is  never  packed.  (His 
observation  at  all  clinics,  and  numerous  operators.) 

5.  Pain   follows  removal  of  packing. 

6  Hemorrhage  may  take  place  when  packing  is  removed, 
compelling  repacking. 

7.  General  sinus  infection  and  severe  pain  usually  follow 
packing. 

8.  Mucous  membrane  of  turbinates  may  be  injured  by 
pressure  from  packing,  and  especially  on  its  removal. 

9.  Hematoma  often  occurs  after  removal  of  packing. 

DISCUSSION. 

Dr.  E.  Fletcher  Ingals  is  not  in  sympathy  with  removing 
so  much  of  the  septum  as  is  usually  done,  li  bone  and  car- 
tilage were  not  needed,  they  would  not  have  grown  there  in 
the  beginning.  The  idea  of  removing  as  much  of  the  bone 
as  possible  without  having  the  nose  fall  in  is  a  mistake.  The 
less  bone  removed,  the  better  for  the  patient.  He  had  seen 
many  patients  on  whom  this  had  been  done,  but  he  could  not 
recall  any  in  whom  there  was  a  firm  septum.  He  thinks 
that  usually  if  the  bent  portion  of  the  septum  above  the  most 
prominent  ridge  of  the  spur  is  retained,  it  is  much  better  for 
the  patient.  In  very  many  cases  this  portion  of  the  septum 
is  nearly  half  an  inch  in  width ;  it  can  be  taken  out  much  more 
easily  than  it  can  be  retained,  but  he  thinks  it  better  for  the 
patient  to  leave  it.  The  same  principle  should  apply  to  the 
cartilaginous  septum.  He  thinks  that  usually  much  more  of 
it  has  been  removed  than  necessary. 

Regarding  the  author's  results  from  not  packing,  they  seem 
to  have  been  excellent.  Dr.  Ingals  thinks  that  packing,  in 
the  majority  of  cases,  is  a  necessary  means  of  safety.     If  no 
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opening  is  made  through  the  mucous  membrane  on  either 
side  except  the  one  directly  in  front,  he  has  no  doubt  that 
clotting  will  usually,  perhaps  always,  stop  the  hemorrhage, 
unless  the  patient  happens  to  be  a  bleeder. 

Dr.  Ingals  then  stated  that  he  wished  to  present  to  the 
society  an  efficient  and  easily  removable  nasal  packing,  for, 
notwithstanding  the  fact  that  many  patients  who  have  suffered 
operations  in  the  nares  might  go  to  their  homes  without  pack- 
ing and  escape  serious  hemorrhage,  yet  in  many,  bleeding 
that  alarms  the  patient  comes  in  spite  of  the  packing.  In  a 
considerable  number,  bleeding  that  is  alarming  to  the  surgeon 
comes  on,  and  in  a  few  fatal  hemorrhage  has  occurred;  there- 
fore, he  believes  that  for  many  reasons  careful  packing  of  the 
naris  should  be  made  in  most  cases  after  cutting  operations 
on  the  septum,  turbinated  bodies,  or  accessory  sinuses.  Some- 
times packing  is  required  after  the  removal  of  mucous  polypi, 
but  usually  it  is  not  necessary  when  only  a  snare  has  been 
employed.  While  in  a  large  number  of  cases,  without  pack- 
ing, no  serious  hemorrhage  would  occur  after  the  usual  oper- 
ations, it  cannot  often  be  desirable  to  waste  even  two  to  four 
ounces  of  blood.  General  surgeons  prevent  all  bleeding  pos- 
sible, and  their  reasons  for  doing  so  would  largely  be  valid 
in  intranasal  surgery;  therefore,  he  cannot  think  we  are  jus- 
tified in  subjecting  patients  to  the  risk  of  bleeding.  Usually 
bleeding  would  not  occur  for  several  hours  after  the  opera- 
tion ;  then,  if  the  patient  had  gone  home,  he  would  at  least  be 
likely  to  be  greatly  alarmed.  It  seems  to  him  unfair  to  sub- 
ject the  patient  to  this  distress,  aside  from  the  first  injury 
resulting  from  the  loss  of  blood.  If  there  were  no  other 
reasons  for  packing,  the  peace  of  mind  and  comfort  of  the 
surgeon  make  it  well  worth  while. 

Often  the  parts  are  in  such  condition  that  packing  is  neces- 
sary to  hold  them  properly  in  place. 

He  has  known  of  several  very  alarming  hemorrhages  after 
intranasal  operations,  in  which  the  patient's  life  was  saved 
only  by  prolonged  and  persistent  treatment,  much  of  it  very 
painful  to  the  patient,  and  he  has  known  of  two  or  three  fatal 
results.  One  of  these  occurred  in  his  own  practice,  the  patient 
dying  from  the  effects  of  secondary  hemorrhage,,  although  he 
had  stopped  the  flow  thirty-six  hours  before  this  sad  termina- 
tion. 
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The  only  objections  that  he  can  see  to  packing  of  the  nares 
after  cutting  operations  are :  ( 1 )  Obstruction  of  respiration ; 
(2)  pain  from  pressure;  (3)  prevention  of  the  escape  of  pus, 
and  (4)  pain  from  removal. 

The  obstruction  of  respiration  cannot  be  considered  a  real 
objection,  because  usually  the  patient  has  already  become 
accustomed  to  this  inconvenience,  and  even  if  packing  were 
omitted,  swelling  of  the  tissues  resulting  from  traumatism 
would  usually  stop  the  naris. 

Pain  from  pressure  is  a  serious  objection,  if  the  packing 
is  too  firm.  The  surgeon's  experience  must  guide  him  to  get 
just  the  right  amount  of  pressure;  and  he  should  make  pro- 
vision against  pain  by  suitable  analgesics.  He  is  accustomed 
to  give  the  patient  five  or  six  doses  of  five  grains  each  of 
phenacetin,  directing  one  every  hour  for  four  or  five  hours, 
if  required,  for  pain.  At  the  end  of  this  time,  if  the  pain  is 
still  troublesome,  or  if  the  patient  is  nervous,  as  he  is  likely 
to  be  from  the  cocain,  he  gives  him  half  a  grain  of  codein^ 
and  has  the  dose  repeated  in  two  or  three  hours,  if  needed. 

Purulent  discharges  after  operations  for  infected  sinuses 
will  almost  necessarily  occur,  and  if  the  naris  is  firmly  packed 
the  pus  may  be  forced  back  so  as  to  cause  infection  of  other 
parts.  This  danger  cannot  altogether  be  avoided,  but  it 
should  be  guarded  against  by  removing  the  packing  as  soon 
as  the  danger  of  hemorrhage  has  passed.  Usually  the  pack- 
ing may  safely  be  removed  within  from  sixteen  to  twenty 
hours. 

Pain  caused  by  removal  of  the  packing  is  by  far  the  most 
serious  objection  to  its  use.  To  avoid  this  various  methods 
have  been  adopted,  most  of  which  fall  very  short  of  the 
desired  result,  as  can  be  appreciated  only  by  those  who  have 
themselves  suffered  from  the  operation.  The  same  remark 
would  be  applicable  to  the  dressing  after  a  large  percentage 
of  operations,  and  he  feels  that  there  is  no  one  thing  in  which 
surgeons  are  so  remiss  as  in  their  failure  to  prevent  suffer- 
ing at   such  times. 

He  has  tried  many  different  dressings  after  intranasal 
operations,  designed  to  prevent  secondary  hemorrhage  and 
avoid  pain  at  the  time  of  their  removal.  The  most  satisfac- 
tory one  is  made  of  rubber  sponge,  the  form  of  which  is 
peculiarly  adapted  to  favor  coagulation  of  blood.     It  is  made 
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of  rubber  sponge,  preferably  about  4  cm.  thick,  and  from 
5.5  cm.  to  8  cm.  long.  In  preparing  the  packing  the  sponge 
is  grasped  tightly  and  compressed  between  the  blades  of  a 
long  strong  forceps,  like  Pean's  hysterectomy  forceps,  ,ten 
inches  long,  or  like  the  speaker's  straight  esophageal  forceps. 
The  blades  are  closed  tightly  as  possible,  and  locked  by  the 
catch  on  the  handles.  Then  the  sponge  is  trimmed  off  with 
scissors  close  to  the  blades.  When  the  blades  are  opened, 
the  sponge  at  once  expands,  and  we  have  a  piece  of  rubber 
sponge  which  should  have  been  cut  to  about  2  mm.  greater 
in  thickness  than  the  extreme  width  of  the  naris  we  wish  to 
pack  while  the  tissues  are  shrunken  down  with  cocain  and 
epinephrin.  The  edges  of  this  piece  are  trimmed  down  so 
that  it  will  fill  the  naris  vertically,  and  when  there  is  fear  of 
hemorrhage  far  back,  the  distal  portion  of  the  sponge  should 
be  left  about  2.5  cm.  longer,  and  about  5  to  8  mm.  less  in 
height  (width).  This  is  done  so  that  this  portion,  after  being 
pushed  through  the  naris  back  to  the  pharyngeal  wall,  can  be 
drawn  forward  to  plug  the  choana.  For  this  purpose  the 
whole  piece  should  be  about  8  cm.  long,  whereas  if  only  the 
naris  requires  protection,  a  piece  5.5  cm.  in  length  will  be 
long  enough.  It  is  important  that  this  sponge  be  not  too 
thick,  otherwise,  in  spite  of  its  softness,  pain  will  be  caused 
by  the  constant  pressure  that  it  will  exert.  The  sponge  hav- 
ing been  fashioned  to  fit  the  naris,  a  strong  linen  thread  is 
passed  through  from  above  downward,  about  1.5  cm.  back 
of  its  proximal  end,  and  the  two  ends  of  this  thread  are  tied 
together,  so  as  to  form  a  loop  about  4  cm.  long,  by  which  the 
sponge  may  be  withdrawn.  To  prevent  the  sponge  from  be- 
ing torn  apart  in  removal,  a  similar  thread  is  sewn  through 
and  through  from  before  backward  at  the  upper  and  lower 
part  of  the  packing,  and  this  is  tied  in  front  of  the  thread 
passed  vertically  in  forming  the  loop  for  extraction.  Thus 
prepared,  when  the  loop  is  pulled  upon,  all  the  sponge  will 
have  to  come  with  it.  When  it  is  desired  to  plug  the  choana 
more  carefully,  the  long  piece  of  rubber  is  used.  A  strong 
thread  is  passed  through  the  sponge  about  4  cm.  in  front  of 
its  posterior  end.  This  is  then  fastened  to  the  posterior  end 
near  one  edge,  and  sewed  over  and  over  along  the  posterior 
end  to  near  the  other  edge,  when  the  thread  is  carried  for- 
ward and  through  the  sponge  at  the  same  distance  from  the 
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posterior  end  as  the  other  end  of  the  thread.  The  two  ends 
of  the  thread  are  then  tied  together,  forming  a  loop  about  7 
cm.  long,  which,  when  pulled  upon,  will  double  the  back  end 
of  the  sponge  upon  itself  and  draw  it  into  the  choana.  When 
the  packing  has  been  made  ready,  it  is  rolled  up,  compressed 
tightly  and  immersed,  and  allowed  to  expand  in  a  strong  solu- 
tion of  formalin.  While  thus  immersed  it  is  alternately  com- 
pressed and  allowed  to  expand  until  the  solution  has  per- 
meated every  part.  It  is  then  allowed  to  soak  in  the  solution 
until  fully  sterilized  and  then  is  washed  thoroughly  in  sterile 
water.  It  is  then  ready  for  use.  In  introducing  this  packing 
it  is  grasped  firmly  between  the  blades  of  a  strong  forceps 
shaped  like  the  ordinary  ear  forceps,  but  the  blades  should 
be  about  four  inches  long,  and  there  should  be  a  catch  to  hold 
them  together  until  the  surgeon  is  ready  to  detach  them.  The 
mucous  membrane  is  then  smoothed  down,  and  long  thin 
spatulas  introduced  on  both  sides  of  the  naris  to  prevent  too 
much  friction  as  the  sponge  is  crowded  in.  With  the  forceps 
the  packing  is  then  pushed  back  as  far  as  desired,  the  forceps 
are  released,  and  the  sponge  expands  to  its  full  size.  Some- 
thing is  then  placed  against  the  anterior  end  of  the  sponge 
to  prevent  it  from  being  pulled  forward,  and  the  forceps  and 
spatulas  are  withdrawn.  It  is  usually  best  to  push  the  sponge 
back  somewhat  farther  than  it  is  to  be  left,  and  later  draw 
it  forward  to  the  desired  position.  A  pledget  of  cotton  is 
then  placed  in  the  nostril,  and  the  patient  may  go  home  con- 
fident that  there  will  be  no  serious  bleeding.  If  it  has  been 
a  case  where  the  choana  was  to  be  specially  packed,  while  the 
sponge  is  held  back  by  something  pressed  against  its  anterior 
end,  the  longer  loop  is  pulled  upon,  whereby  the  posterior  end 
of  the  sponge  is  doubled  on  itself  and  drawn  into  the  posterior 
naris. 

After  fifteen  or  twenty  hours  this  packing  may  be  with- 
drawn, often  with  no  pain,  and  always  with  much  less  than 
caused  by  other  packings  that  he  has  tried.  When  for  any 
reason  a  large  packing  has  been  put  in  and  traction  upon  the 
loops  for  removing  it  causes  pain,  the  patient  may  be  given 
a  few  whiflfs  of  chloroform  or  some  other  anesthetic,  and 
then  the  packing  can  be  pulled  out  quickly.  For  this  purpose 
he  uses  chloroform  in  the  following  manner :  In  the  bottom 
of  a  two-ounce,  wide-mouthed  bottle  he  places  a  sponge  that 
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will  about  one-third  fill  it,  and  on  this  pours  a  dram  of 
chloroform.  The  patient,  holding-  this  in  his  hand,  places 
the  mouth  of  the  bottle  between  his  lips  and  breathes  deeply 
at  the  rate  of  about  thirty  respirations  per  minute,  until  he 
begins  to  feel  the  effects  by  dizziness  or  a  sense  of  losing 
himself.  Then  the  surgeon,  who  has  hold  of  the  loop,  pulls  the 
sponge  out  in  about  a  second,  without  causing  pain.  The  pa- 
tient immediately  recovers  from  the  chloroform.  There  is  no 
possible  danger  from  using  chloroform  in  this  way,  for  the 
patient  would  drop  the  bottle  before  becoming  unconscious  or 
taking  too  great  a  dose.  Holding  the  bottle  in  the  hand  in 
this  way  warms  the  chloroform  and  assists  in  its  rapid  vapor- 
ization. 

In  cases  when  for  any  reason  he  has  had  reason  to  fear 
hemorrhage,  he  has  rubbed  on  those  portions  that  wotdd  come 
in  contact  with  the  wound  a  powder  consisting  of  quinia  urea 
hydrochlorate,  1  part;  acid  gallic,  1  part,  and  acid  tannic,  3 
parts.  This  causes  a  clot  firmly  adherent  to  the  mucous  mem- 
brane, and  also  enmeshed  in  the  rubber,  so  that  withdrawal 
is  apt  to  cause  pain,  unless  some  anesthetic  is  employed,  but 
it  may  be  pulled  out  quickly.  He  thinks  that  it  is  seldom  nec- 
essary to  use  the  astringent  powder,  and  that  the  patient  is 
more  comfortable  without  it;  nevertheless,  in  those  predis- 
posed to  hemorrhage  he  would  highly  recommend  it. 

Dr.  Otto  C.  Freer  said  that  Dr.  Ostrom's  method  of  oper- 
ating was  simply  the  well-known  Killian  operation,  with 
slight  modifications.  To  enter  the  intricate  and  distorted 
anatomy  of  a  septal  deflection  through  a  little  cut,  one-third 
of  an  inch  long,  as  Dr.  Ostrom  did,  was  to  make  the  sub- 
mucous resection  a  blind  operation  in  a  field  where  minute 
vision  is  needed  to  avoid  disaster.  It  is  impossible,  in  deflec- 
tions at  all  extensive,  to  do  a  thorough  resection  without  an 
oi)en  operative  field,  and  Dr.  Freer  had  removed  many  bony 
deflections  from  patients  for  whom  a  submucous  resection 
attempted  previously  by  others  had  consisted  of  the  cutting 
out  of  a  piece  of  cartilage  with  the  swivel  knife  through  a 
buttonhole  cut  of  the  type  advised  by  Dr.  Ostrom,  the  oper- 
ator, through  this  inadequate  entrance,  having  been  unable 
to  take  away  the  bony  part  of  the  deviation,  which  kept  the 
nostril  as  much  blocked  as  if  nothing  had  been  done. 

Dr.  Freer   did  not   recognize  in  Dr.   Ostrom's  description 
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of  the  anatomy  of  deflections  the  conditions  he  had  encoun- 
tered in  his  resections,  and  regarded  the  ignoring  of  anatomic 
facts  of  importance  by  Dr.  Ostrom  as  proof  that  the  Wind 
mode  of  operation  he  had  been  following  had  not  shown  them 
to  him.  For  instance,  he  made  no  reference  to  the  frequent 
traumatic  deflections  with  two  or  more  separate  fragments 
forming  distinct  cartilaginous  plates  of  a  sharp-angled  deflec- 
tion. A  fibrous  bridge  passes  from  naris  to  naris  between 
such  fragments,  and,  by  uniting  the  perichondrial  covering  of 
both  sides  of  the  septum,  makes  it  impossible  to  pass  the  bar- 
rier formed  by  such  a  bridge  without  a  sharp  blade.  Dr. 
Ostrom  had  advised  the  elevation  of  the  coverings  with  a  dull 
elevator  moved  from  behind  forward.  This  elevator  would 
be  arrested  by  the  obstacles  referred  to,  nor  could  it  with 
safety  be  replaced  by  a  sharp  blade,  if  employed  through  a 
buttonhole  cut.  The  dull  elevator  would  also  be  ineffective 
in  the  many  cases  where  inflammatory  changes  in  the  mucous 
membrane  of  the  septum  have  left  broad  areas  of  intimate 
union  between  toughened  cartilage  and  thickened  perichon- 
drium. These  areas  are  never  discovered  until  the  denudation 
is  under  way,  and  sometimes  include  nearly  all  of  both  the 
convex  and  concave  sides  of  the  deflection.  In  such  cases 
the  denudation  is  one  continuous  dissection,  and  a  dull  ele- 
vator has  no  place.  Dissection,  however,  requires  an  open 
operative  field. 

Dr.  Ostrom  does  not  mention  the  overlapping  of  the  vomer 
by  the  cartilage  in  the  vomerocartilaginous  articulation,  nor 
the  crossing  of  the  blended  periosteum  and  perichondrium 
from  naris  to  naris  in  this  articulation,  a  condition  repeatedly 
described  by  Dr.  Freer,  and  one  which  makes  dull  denudation 
downward  below  this  articulation  impossible. 

Dr.  Ostrom  speaks  of  the  "anterior  tip"  of  the  septal  carti- 
lage and  of  the  "anterior  ridge.''  There  are  no  such  anatomic 
designations,  and  it  is  impossible  to  tell  what  Dr.  Ostrom 
meant  by  them. 

In  regard  to  the  removal  of  the  bony  part  of  the  deflection, 
as  described  by  Dr.  Ostrom,  Dr.  Freer  would  have  found  him- 
self quite  helpless  with  the  weak  instrumentarium  displayed 
by  Dr.  Ostrom  in  the  face  of  the  many  massive  deflections  he 
l^.ad  encountered.  He  had  often  taken  away  the  anterior  half 
of  a  deflected  vomer  half  an  inch  thick,  and  vomeroethmoidal 
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angles  one-third  of  an  inch  in  thickness.  Such  solid  deflec- 
tions have  to  be  over-  and  undercut,  as  shown  in  Dr.  Freer's 
last  article  on  the  submucous  resection  in  the  Journal  of  the 
American  Medical  Association,  1912.  Unless  these  bony  an- 
gles are  severed  from  the  perpendicular  plate  above  with 
punch  forceps,  the  attempt  to  break  them  out  in  the  manner 
described  by  Dr.  Ostrom  is  dangerous  and  liable  to  create 
fissures  in  the  perpendicular  plate  which  may  extend  through 
the  sphenoidal  sinus  to  the  optic  foramen,  with  resulting  blind- 
ness in  the  eye  involved,  as  happened  in  a  case  described  by 
Professor  Bernhard  Fraenkel,  of  Berlin. 

For  denuding  the  incisor  crest  and  anterior  part  of  the 
vomer,  the  socalled  "ridge,"  of  its  periosetum,  the  delicate 
scissors  shown  by  Dr.  Ostrom  seemed  peculiarly  inappropri- 
ate, for  these  rough  bony  parts  are  covered  with  a  periosteum 
so  clinging  that  they  can  be  shelled  out  of  their  covering  only 
by  the  use  of  the  raspatory  designed  by  Dr.  Freer,  after  the 
iperiosteum  has  been  split  to  the  bone  with  a  strong  knife. 
To  do  this,  however,  again  implies  an  open  operative  field,  for 
it  cannot  be  done  in  the  dark. 

Dr.  Ostrom  attributed  to  the  minute  cartilaginous  remnant 
of  Jacobson's  organ  an  anatomic  importance  it  does  not  pos- 
sess.    It  takes  no  part  in  the  creation  of  deflections. 

Dr.  Ostrom's  advice,  not  to  pack  after  operations  upon  the 
septum,  is  not  new.  It  has  often  been  given  in  past  years 
by  those  who  like  to  startle  by  boldly  contradicting  the  teach- 
ings of  the  experienced,  and  who  advance  such  advice  as  prog- 
ress, while  in  reality  it  is  retrogressive  discarding  of  what  has 
been  learned  by  the  painful  experience  of  the  profession.  The 
objection  to  such  advice  is  that  its  authoritative  tone  is  apt  to 
mislead  the  beginners  in  the  specialty  into  a  disregard  of  com- 
mon prudence.  Why  do  rhinologists  continue  to  pack,  in  spite 
of  these  innovators?  Because  neglect  to  insert  the  tampon 
in  some  case  where  it  did  not  seem  needed,  because  of  ab- 
sence of  bleeding  immediately  after  a  submucous  resection, 
was  punished  by  a  severe  hemorrhage  two  hours  after,  when 
the  contractile  eflFect  of  the  cocain  and  adrenalin  upon  the 
vessels  had  passed  away  and  left  them  open  and  paretic.  Pack- 
ing had  to  be  done  then  under  most  difficult  conditions,  with 
disturbance  of  the  wound  and  the  chance  of  perforating  in  a 
nose  full  of  clots.     The  severe  nosebleeds  occurring  sponta- 
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neously  from  little  vessels  upon  the  septum  should  show  how 
dangerous  it  is  to  leave  any  cut  vessel  uncompressed  in  the  nose 
until  it  has  regained  its  contractility  and  is  effectually  closed. 
Where  the  buttonhole  cut  is  used  there  is  also  danger  of 
bleeding  between  the  coverings  of  tlie  deflection  removed. 
Several  patients  operated  upon  by  others  through  a  buttonhole 
cut  have  come  to  Dr.  Freer  with  large  hematomas  formed  in 
this  manner  and  blocking  both  nares.  In  two  of  these,  ab- 
scess of  the  septum  occurred.  These  hematomas  could  have 
been  prevented  by  proper  packing. 

Dr.  Freer's  layer  packing  is  made  of  strips  of  Johnson  and 
Johnson's  sterilized  lint,  cut  into  strips  one-third  of  an  inch 
wide,  with  sharp  shears,  and  impregnated  with  powdered 
subnitrate  of  bismuth.  The  bismuth  keeps  the  tampon  aseptic 
and  has  been  used  by  Dr.  Freer  for  twelve  years.  In  one 
case,  a  bleeding  polyp  of  the  septum,  he  left  the  tampon  in  for 
ten  days  without  its  becoming  putrid.  An  iodoform  tampon 
will  begin  to  smell  in  twenty- four  hours.  To  insert  the  tampon, 
the  nostril  is  held  open  with  two  of  Dr.  Freer's  septum  re- 
tractors, one,  a  long  one,  being  used  to  guard  the  site  of  the 
operation.  A  strip  is  then  folded  on  itself  in  the  middle, 
stretched  taut  upon  a  long  dull  elevator,  and  carried  back  to 
the  posterior  naris,  when  it  is  tamped  down  upon  the  nasal 
floor.  A  second  strip  is  inserted  in  the  same  manner  and 
placed  upon  the  first.  In  this  way  layer  after  layer  of  par- 
allel strips  are  laid  in  the  naris  until  it  is  filled  to  the  top.  This 
tampon  completely  closes  the  choana  by  filling  the  space  be- 
tween the  nasal  floor  and  body  of  the  sphenoid  bone ;  it  is 
elastic,  and  applies  itself  evenly,  without  unequal  pressure,  to 
all  inequalities  of  the  nasal  interior.  It  causes  no  distress  and 
keeps  the  flaps  in  place,  and  it  gives  absolute  assurance  that 
hemorrhage  of  moment  cannot  occur. 

The  tampon  is  removed  in  part  in  twenty-four  hours,  those 
strips  being  taken  out  which  are  in  contact  with  the  outer  nasal 
wall  or  other  strips.  The  strips  immediately  applied  to  the 
wound  are  left  in  for  a  day  or  two  longer,  until  they  have 
become  nonadherent.  As  the  tam.pon  stays  perfectly  pure, 
there  is  no  harm  in  leaving  it,  especially  as  the  nostril  should 
i    not  be  used  for  breathing  for  a  week  at  any  rate. 

No  clamp,  such  as  has  been  advocated  of  late  for  the  sub- 
mucous resection  to  take  the  place  of  the  tampon,  can  give  the 
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even,  reliable  pressure  of  the  latter.  Clamps  are  apt  to  slip, 
to  press  too  much  or  too  little,  and  are  about  as  treacherous 
as  the  clamp  used  to  control  tonsillar  hemorrhage,  in  respect  to 
assuring  a  continuous  stoppage  of  bleeding.  A  patient  with 
a  good  tampon  after  a  submucous  resection  does  not  need  to 
stay  in  a  hospital,  but  may  be  sent  home — a  great  advantage, 
for  most  of  them  dislike  the  idea  of  a  hospital.  To  leave  a 
patient  unpacked  in  a  hospital,  with  the  chance  of  an  interne, 
inexperienced  in  nose  work,  having  to  pack  the  furiously  bleed- 
ing nose  of  an  excited  patient,  does  not  seem  wisdom  to  Dr. 
Freer,  as  perforations  and  injury  to  the  wounded  parts  are 
liable  to  occur. 

Dr.  Derrick  T.  Vail,  of  Cincinnati,  said  that  when  the 
submucous  operation  for  removing  the  cartilaginous  septum 
was  first  described  he  came  to  Chicago  in  order  to  see  it  done 
iind  to  study  the  indications  for  the  operation.  In  his  work 
previous  to  that  time  he  had  never  found  cases  that  seemed  to 
require  the  removal  of  the  cartilage.  The  most  that  he  did  was 
an  Ashe,  a  Row  or  a  Gleason  operation,  but  after  his  visit  to 
Chicago  he  had  entirely  different  ideas  regarding  the  matter, 
and  felt  that  it  certainly  was  vastly  better  to  remove  the  carti- 
lage submucously.  AToreover,  he  was  convinced  that  it  was  a 
very  troublesome  and  disagreeable  thing  to  have  even  a  bowing 
of  the  cartilage,  and  that  the  proper  thing  was  to  take  out 
every  cartilage  that  was  not  straight  arid  in  the  median  line. 
So  he  began  to  do  this  in  many  cases,  and  with  beautiful 
results.  In  time  he  became  convinced  that  the  operation  was 
unnecessary,  excepting  in  certain  rather  exceptional  cases. 
He  still  does  the  operation  and  likes  it  very  much  in  these 
selected  cases,  but  he  does  it  in  perhaps  only  ten  per  cent 
of  the  cases  that  he  did  it  previously.  Not  that  he  had  any 
disagreeable  results  or  experiences  with  it,  but  simply  because 
he  could  not  morally  feel  that  he  was  doing  the  right  thing 
in  subjecting  the  patient  to  this  operation,  excepting  in  cases 
of  marked  deflection,  causing  or  nearly  causing  atresia. 

What  better  operation  is  there  in  the  simpler  and  more  com- 
mon cases,  where  there  is  a  bowing  of  cartilaginous  septum 
and  some  restriction  of  breathing  on  one  side,  or  asthmatic 
symptoms?  He  uses  a  small,  sharp  saw — a  Holmes  or  Pyn- 
chon  saw — and  removes  the  bonv  ridge  and  spur,  regardless 
of  the  sacrifice  of  mucous   membrane.     In  conjunction   with 
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this,  he  always  does  what  he  calls  a  ''posterior  inferior  tur- 
binectom\ ."  He  leaves  the  anterior  part  of  the  turbinate  body 
alone,  because  he  feels  that  under  climatic  influences  it  has  a 
great  deal  to  do  with  the  physiology  of  the  nose  in  a  protect- 
ive sense.  But  he  saws  off  the  entire  posterior  part  of  the 
inferior  turbinate,  to  which  is  always  attached  in  these  cases 
a  mulberry-like  hypertrophy,  the  socalled  "posterior  hyper- 
trophy." At  the  same  time  he  snares  off  thrbugh  the  nose 
the  mass  of  adenoids  that  almost  invariably  exists,  not  so 
much  in  the  vault  of  the  pharynx  as  in  a  vertical  mass  down 
the  sides  of  the  pharyngeal  wall,  like  an  exaggerated  fold. 
This  adenoid  fold  exists  there  because  the  serration  has  been 
faulty,  and  to  remove  it  he  passes  the  wire  snare  back  through 
the  no>e  until  the  end  of  the  canula  of  the  snare  impinges 
on  the  basilar  process  of  the  occipital  bone,  the  wire  loop 
descending  on  the  posterior  wall  of  the  pharynx,  and  then, 
engaging  the  adenoid  mass  in  the  loop  of  the  snare  by  drawT 
ing  the  wire  slowly  home,  it  is  snared  off.  This  operation 
gives  the  patient  a  good  nose — better,  in  his  judgment,  than 
the  best  submucous  operation  in  these  cases.  He  has  not 
seen  this  method  described  by  any  rhinologist,  and  considers 
it  a  valuable  one. 

Regarding  nasal  packing  after  a  submucous  resection  of  the 
septal  cartilage,  he  has  tried  the  sponge  packing,  as  described 
by  Dr.  Ingals,  but  not  with  the  same  fine  technic,  which  he 
admires.  But  in  his  hands  it  was  entirely  inadequate.  He 
found  it  so  because  he  could  not  get  an  equal  distribution 
of  pressure  over  the  operative  field.  He  believes  in  pack- 
ing, not  because  of  the  danger  of  hemorrhage,  but  for  an 
entirely  different  purpose — a  purpose  which  was  not  men- 
tioned by  the  essayist,  namely,  in  order  to  have  perfect  ap- 
proximation of  the  bases  of  the  perichondrium  of  the  two 
sides.  He  always  packs  the  narrow  side  of  the  nares  only, 
that  side  in  which  the  breathing  space  was  restricted,  and  he 
uses  ordinary  loose  mesh  sterile  gauze,  previously  cut  in  long 
strips  and  rolled  like  a  little  bandage.  He  always  keeps  a 
number  of  them  on  hand,  all  sterilized  and  kept  in  a  glass  jar 
ready  for  use.  The  gauze  roll  is  moistened  before  using, 
which  contributes  to  neat  packing.  Ordinary  packing  forceps 
are  used.  He  packs  only  the  side  of  septum  convexity ;  he 
does  not  pack  both  sidesj  for  fear  of  sloughing.     The  parts 
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have  already  been  wounded,  and  there  is  a  certain  amount  of 
thrombosis  of  some  of  the  septal  veins,  and  if  the  nares  were 
packed  too  tightly  on  both  sides,  necrosis  might  result.  The 
packing  is  left  in  place  only  for  twenty-four  hours. 

He  quite  agreed  with  the  essayist  in  his  ideas,  which  were 
progressive.  The  day  of  packing  and  leaving  it  in  for  as 
long  as  four  days  is  past. 

Regarding  hemorrhage  in  submucous  cartilage  resection, 
he  has  never  had  much  experience  with  it.  There  are  no 
blood  vessels  cut,  if  the  dissection  has  been  properly  done. 
Someone  spoke  of  "delayed  hemorrhage" — hemorrhage  that 
occurs  a  week  or  ten  days  after  operation.  What  does  de- 
layed hemorrhage  mean?  Delayed  or  secondary  hemorrhage 
means  wound  sepsis,  and  nothing  else. 

Dr.  a.  M.  Corwin  said  he  was  entirely  open-minded  with 
regard  to  the  statement  that  an  extensive  septal  operation, 
^uch  as  this  is  at  times,  can  be  done  without  packing,  but  on 
that  point  he  was  from  Missouri.  He  had  no  reason  to  doubt 
the  doctor's  statements  as  to  his  results,  but  his  own  experience 
has  been  in  accord  with  Dr.  Freer's,  that  hemorrhage  does 
occur  occasionally,  and  for  this  packing  is  indicated.  Fur- 
thermore, we  operate  on  no  other  part  of  the  body  practically 
without  dressing  the  wound,  and  we  see  no  reason  why  we 
should  make  an  extensive  opening  in  the  mucous  membrane, 
cut  away  bone  and  cartilage,  producing  two  loose  flaps  of 
membrane  and  perichondrium,  and  leave  the  wound  unpro- 
tected against  infection.  The  only  case  of  abscess  of  the 
septum  following  resecting  that  he  had  ever  seen  after  his 
own  operating  was  in  the  case  of  a  patient,  entirely  normal, 
with  a  perfectly  clean  nose,  packed,  and  everything  normal, 
who  became  nervous  and  dragged  away  the  packing  and  left 
the  wound  open.  An  abscess  of  the  septum  developed  at  the 
site  of  the  resection,  and  greatly  increased  her  suffering  and 
the  danger  and  delay  in  healing.  Moreover,  there  is  no  harm 
in  packing,  if  done  properly,  while  hemorrhage  and  infection 
may  occur  without  it :  therefore,  the  argument  is  in  favor  of 
packing. 

He  has  found  in  the  past  few  years  that  the  use  of  a  little 
gauze  roller  bandage  and  camphorated  vaselin  has  been  very 
satisfactory  for  this  purpose.  He  cuts  these  strips  of  gauze, 
which  are  one-quarter    inch  wide,    into    two  or    three    inch 
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lengths,  and  boils  them  in  the  va'selin  in  a  small  crucible  at 
the  time  of  operation.  This  is  cooled  off  by  the  time  the 
operation  is  finished.  These  little  pieces  of  gauze  thus  sat- 
urated are  then  packed  carefully  into  the  nose,  one  of  them 
having  been  spread  over  the  septal  wound.  These  are  left 
in  practically  until  the  second  day.  Then  two  or  three  pieces 
are  removed.  Each  day  following  a  few  pieces  are  taken  out 
at  a  time.  There  is  no  pain  at  all  from  removing  them.  This 
seems  to  him  a  very  good  way  of  packing,  as  he  can  take  out 
what  he  wants  and  leave  what  he  wants,  without  dragging 
upon  long,  unmanageable  strips.  The  speaker  believes  that 
any  man  who  does  a  radical  operation  on  an  inferior  turbinate 
and  does  not  pack,  is  almost  certain  to  have  hemorrhage,  often 
profuse,  sometimes  serious,  and  he  understood  the  writer  to 
say  that  he  employs  little  or  no  packing  in  such  cases. 

There  were  many  points  he  would  like  to  go  into,  but  be- 
lieved that  we  should  accentuate  the  proposition  that  we 
should  treat  a  nasal  wound  as  far  as  possible  in  an  aseptic 
manner.  This  involves  proper  protection  by  packing.  We 
know  that  the  larger  the  opening  made,  whether  by  incision 
or  incidental  tearing,  the  more  need  there  is  of  packing. 

To  limit  the  discussion  tonight  to  this  one  point  of  to  pack 
or  not  to  pack  is  unfortunate,  since  the  subject  matter  of  the 
paper  has  comparatively  little  to  do  with  this  point,  notwith- 
standing the  title,  but  is  a  lengthy  dissertation  on  the  technic 
of  operating,  and  many  interesting  points  touched  upon  by 
the  essayist  should  be  discussed,  favorably  or  otherwise. 

Dr.  Edwin  Pynchon  said  that  while  the  essayist  had  very 
modestly  disclaimed  any  credit  for  bringing  anything  new 
before  the  members,  he  must  acknowledge  that  he  had  brought 
forth  some  ideas  that  were  worthy  of  mention  that  had  not 
been  elsewhere  brought  out,  and  he  wished  to  particularly 
-peak  of  the  use  of  the  blunt  pointed  tenotomy  shears. 

Regarding  packing,  he  has  found  that  the  method  advo- 
cated by  Dr.  Freer  is  the  most  practical.  However,  in  place 
of  bismuth  he  likes  to  medicate  it  with  a  vaselin  preparation 
containing  antiseptics.  One  of  the  features  to  consider  in 
packing  the  nose  is  that  at  the  time  of  operation,  owing  to 
the  use  of  cocain,  the  outer  wall  is  very  much  contracted, 
and  of  course  afterwards  becomes  congested,  so  for  that  rea- 
son it  may  make  too  much  pressure.     One  of  the  great  ob- 
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jects  is  mechanically  to  Hold  the  two  opposing  surfaces 
together,  and  the  more  perfectly  they  are  put  in  apposition, 
the  more  surely  they  will  heal  and  thus  avoid  the  formation  of 
hematoma  which  can  otherwise  organize  and  cause  ultimate 
thickening  of  the  septum,  while  it  was  designed  through  the 
operation  to  cause  the  septum  to  be  as  thin  as  possible.  So, 
consequently,  he  is  in  favor  of  packing  both  nostrils. 

Regarding  the  removal  of  the  packing,  as  Dr.  Freer  sug- 
gests, he  is  in  the  habit  of  taking  out  half  of  the  upper  part 
in  both  nostrils  the  day  after  the  operation ;  then,  maybe  on 
the  second  day,  all  of  the  packing  on  the  side  that  was  con- 
cave, and  on  the  third  day  the  remainder  of  the  packing. 
Prior  to  using  these  strips  he  used  Bernays- Simpson  tampons, 
but  it  is  easy  to  see,  from  a  mechanical  standpoint,  how 
impossible  it  is  to  make  accurate  apposition  of  the  perichon- 
dria by  the  use  of  a  device  of  that  kind,  which  swells  unequally 
(two  from  the  same  box  will  swell  differently),  and  may  thus 
produce  too  much  pressure.  Another  thing:  The  tampon, 
introduced  in  any  way,  cannot  cover  as  much  area  as  has  been 
separated,  so  consequently  above  or  back  of  the  tampon  hema- 
toma may  occur,  and  any  thickening  of  the  septum  is  detri- 
mental in  the  way  of  interfering  with  the  breadthway  in  the 
upper  part  of  the  nose. 

Dr.  George  E.  Shambaugh  stated  that  he  had  learned  in 
the  early  days  of  his  practice  that  it  was  not  a  safe  procedure 
to  do  even  the  simpler  operations  in  the  nose  and  allow  the 
patient  to  go  home  without  packing,  especially  in  a  city  the 
size  of  Chicago,  where  it  often  requires  several  hours  before 
a  patient  can  be  reached.  Both  on  account  of  the  discomfort 
to  the  patient  in  having  the  nose  packed,  and  because  of  the 
long  trip  from  the  office  to  the  patient's  home.  Dr.  Shambaugh 
has  in  recent  years  performed  almost  all  of  even  the  simpler 
operations  of  the  nose  at  the  hospital,  where  the  patient  is 
allowed  to  remain  over  night.  He  is  not  in  the  habit  of  pack- 
ing the  nose  under  these  circumstances,  for  if  a  patient  re- 
mains quiet  in  bed,  the  chances  of  a  hemorrhage  are  much  less 
than  if  he  attempts  to  make  a  long  trip  to  his  home  after  the 
operation.  If  a  hemorrhage  should  occur,  the  interne  at  the 
hospital  can  pack  the  nose,  if  necessary.  As  a  matter  of  fact. 
Dr.  Shambaugh  can  recall  but  one  case  where  a  patient  left 
in  this  wav  had  to  have  the  nose  packed  bv  the  interne :  this 
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was  a  case  where  nasal  polypi  and  part  of  the  ethmoid  bone 
were  removed. 

In  his  operations  on  the  septxmi  he  has  always  been  in  the 
habit  of  packing  the  nose.  The  packing-  in  one  side  is  re- 
moved at  the  end  of  twent\'-four  hours,  and  the  other  at  the 
end  of  forty-eight  hours.  He  places  a  piece  of  paraffin  on 
the  side  of  the  septum  where  the  mucous  membrane  has  been 
incised,  which  facilitates  very  much  the  removal  of  the  pack- 
ing from  this  side. 

The  point  which  Dr.  Vail  wished  to  emphasize,  that  second- 
ary hemorrhage  always  means  sepsis,  Dr.  Shambaugh  is  not 
willing  to  accept.  He  stated  that  while  it  is  true  that  sepsis 
is  often  the  cause  of  secondary  hemorrhages,  it  does  not  fol- 
low that  all  secondary  hemorrhages  are  the  result  of  sepsis. 
In  most  of  the  cases  of  secondary  hemorrhages  which  he  has 
seen  develop  in  cases  where  the  tonsils  had  been  removed, 
the  hemorrhage  took  place  usually  from  five  to  ten  days 
after  the  operation.  In  not  a  single  one  of  these  cases  has 
he  beqi  able  to  recognize  anything  which  he  would  class  as 
sepsis,  and  in  none  of  these  cases  was  the  local  reaction  at 
all  marked.  In  a  case  of  severe  secondar}-  hemorrhage  from 
an  operation  in  the  nose,  the  bleeding  was  accounted  for  by 
a  high  blood  pressure,  and  there  was  no  evidence  at  all  of 
infection  in  the  nose. 

Dr.  Otis  H.  Maclay  said  he  had  enjoyed  the  paper  and 
discussion,  and  especially  the  conservative  remarks  with  ref- 
erence to  septal  work.  It  has  always  been  his  desire  to  so 
do  his  septal  work  that  he  could  leave  as  much  as  possible 
of  the  septum,  endeavoring  only  to  get  a  functionating  nose. 

Regarding  packing,  he  has  always  used  packing,  leaving  it 
in  originally  for  fort} -eight  hours.  He  has  never  had  any 
sepsis,  so  far  as  he  knows.  For  the  last  six  months  he  has 
been  taking  out  the  packing,  as  a  rule,  in  twenty-four  hours. 
He  has  never  had  any  hemorrhage  that  he  has  known  of. 
There  has  always  been  some  oozing  and  bleeding  in  all  his 
operations.  Whether  without  packing  that  would  have  been 
present  or  not,  he  does  not  know,  but  he  has  always  felt  safer 
when  it  has  been  used.  He  has  packed  less  firmly  in  the  last 
six  months  than  before  that  time,  but  the  packing,  although 
it  has  allowed  perhaps  a  little  more  oozing,  has  always  been 
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sufficient  to  control  any  bleeding  that  has  occurred,  but  he 
has  never  felt  perfectly  justified  in  leaving  it  all  out. 

It  is  a  matter  of  progress  to  hear  this  paper.  Perhaps  it 
is  the  proper  course,  and  we  may  all  gradually  work  into  it. 
At  least,  the  method  should  be  carefully  considered  before 
being  accepted  or  condemned.  The  papers  read  before  the 
society  and  the  discussions  represent  the  best  efforts  in  this 
line,  and  although  the  society  should  be  progressive,  it  is 
equally  important  that  we  should  be  conservative  in  the 
methods  employed,  since  the  work  recognized  in  the  society 
is  considered  the  proper  and  safe  course  to  pursue,  and 
doubtless  is  adopted  by  others  on  that  basis. 

Dr.  J.  Z.  Bergeron  thinks  that  the  principal  reason  for  not 
packing  is  largely,  if  not  absolutely,  to  lessen  the  patient's 
discomfort  caused  by  the  packing.  For  the  last  five  or  six 
months  he  has  used  the  strip  packing  described  by  Dr.  Freer, 
one  layer  on  top  of  another,  surrounded  by  a  layer  of  gutta 
percha,  and  on  removing  it,  after  twenty-four  or  thirty-six 
hours,  he  has  found  that  it  caused  absolutely  no  pain.. 

Dr.  Edwin  Pynchon  said  it  had  always  occurred  to  him 
that  in  the  use  of  the  packing  Dr.  Freer  advises,  getting  it 
in  a  piece  and  cutting  off  a  strip  about  one-quarter  or  three- 
eighths  inch  in  width,  it  is  naturally  irregular  in  shape,  and 
if  it  is  not  cut  in  the  right  direction  it  breaks  easily.  It  has 
seemed  to  him  that  some  manufacturer  should  put  this  mate- 
rial on  the  market  in  strips  with  a  selvage  edge.  He  has 
never  been  able  to  find  it. 

Dr.  Joseph  C.  Beck  has.  within  the  last  three  months,  done 
quite  a  few  submucous  resections  without  packing.  He  would 
not  say  that  he  had  left  the  nose  without  anything,  but  he  had 
used  no  material  such  as  gauze.  He  considers  that  the  stop- 
page of  the  primary  hemorrhage  is  very  essential,  and  while 
he  has  t"he  flaps  open  he  packs  the  gauze  firmly  between  them 
and  allows  it  to  remain  in  there  from  three  to  five  minutes. 
Then,  after  removing  it,  he  watches  for  a  minute  or  two,  until 
he  believes  that  the  hemorrhage  has  stopped.  Of  course,  if 
the  arteries  that  come  from  the  palate  to  the  nose  are  cut, 
they  might  possibly  start  another  hemorrhage,  but  five  min- 
utes' waiting  is  sufficient  time.  When  he  is  sure  that  the 
hemorrhage  has  stopped,  he  brings  the  parts  together  as  firmly 
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as  possible,  holds  them  and  introduces  the  wedge-shaped  metal 
spring,  as  recommended  by  Eriining,  he  believed. 

Dr.  Beck  agrees  with  Dr.  Shambaugh.  He  has  not  packed 
a  nose  after  an  inferior  turbinate  operation  since  he  can  re- 
member, and  has  had  no  occasion  to  regret  it. 

He  used  the  spring  referred  to  above  in  ten  successive  cases, 
with  good  results.  Then  he  had  a  case  where  a  hematoma 
followed,  the  pain  radiating  to  the  face,  with  slight  tempera- 
ture. But  he  would  not  stop  using  the  spring  on  account  of 
this  one  case.  Previous  to  using  the  spring,  he  used  the 
packing  referred  to  by  Eh*.  Bergeron,  which  he  (Dr.  Beck) 
devised  for  that  purpose,  and  had  no  occasion  to  regret  it, 
except  the  discomfort  occasioned  to  the  patient. 

Dr.  Ror.ERT  Sonnenschein  answered  Dr.  Pynchon's  ques- 
tion regarding  his  inability  to  obtain  gauze  with  a  selvage  on 
both  sides.  It  is  used  very-  extensively  in  Europe.  Mr.  V. 
Mueller  carries  it,  and  it  can  be  obtained  in  the  sizes  of  three- 
eighths  and  one-half  inch. 

Dr.  Louis  Ostrom,  in  closing,  said  that  the  members  were 
behind  the  times  if  they  packed.  He  has  not  packed  for  five 
years.  They  would  not  discontinue  packing  in  Europe  almost 
exclusively  after  submucous  resection  unless  it  was  a  good 
procedure.  In  the  later  books — St.  Clair  Thompson's  and 
Parker's — published  this  year — no  packing  is  advocated.  Kil- 
lian  does  not  pack.  Packing  is  not  essential.  He  cited  a  case 
in  which  temperature  had  followed  the  operation,  and  after 
three  days  of  this  condition,  with  pain  radiating  to  the  face, 
he  inserted  a  knife,  expecting  to  see  pus,  but  instead  found 
only  clear  serum.  He  had  a  case  of  a  hemophiliac  in  whom 
the  blood  dripped  out  like  water,  in  which  he  packed.  He 
gave  five  packages  of  antitoxin,  and  within  an  hour  afterward 
had  clotting.  The  packing  was  removed  the  next  morning, 
and  in  about  four  hours  afterward  the  nose  was  swelled  just 
as  tight  as  if  there  had  been  a  packing  there.  He  had  tried 
out  the  methods  of  packing  referred  to  over  and  over  again, 
and  has  had  nothing  but  trouble  from  them.  When  he  has 
bleeding  he  packs,  but  is  not  going  to  pack  until  there  is  bleed- 
ing. He  keeps  his  patients  under  control  so  that  they  are 
right  beside  him. 

Regarding  perforations,  we  must  remember  that  our  work 
today  must  not  be  classed  with  that  done  three  or  four  years 
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ago.  Dr.  Freer  said  he  had  had  perforations  by  accident. 
Dr.  Ostrom  has  had  them,  but  they  were  due  to  carelessness, 
or  things  that  were  beyond  his  control.  But  in  those  condi- 
tions it  was  simply  a  puncture,  just  as  though  made  for  drain- 
age purposes. 

He  has  never  heard  of  the  wire  springs,  referred  to  by  Dr. 
Beck,  but  is  going  to  get  some. 

Regarding  his  use  of  the  expression,  anterior  tip,  it  was 
simply  a  doubling  up  of  language.  He  meant  simply  the  tip 
or  anterior  end  of  the  septum. 

All  the  points  brought  out  by  Dr.  Freer  are  covered  in  the 
paper,  which  the  essayist  did  not  have  time  to  read  in  full. 
The  paper  deals  only  with  the  technic,  not  with  the  pathology, 
but  every  form  of  deflection  is  considered,  and  cases  cited  to 
explain  the  technic. 
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DISEASES  OF  THE  LABYRINTH  WITH  A  REPORT 
OF  NINETEEN  CASES.* 

By  Frank  R.  Spencer,  A.  B.,  M.  D., 

Boulder,,  Colo. 

A  brief  review  of  the  anatomy  and  physiology  of  the  semi- 
circular canals  may  not  be  out  of  place  before  considering  dis- 
eases of  the  labyrinth,  especially  since  it  has  been  only  a  few 
years  that  this  branch  of  otology  has  been  well  understood. 
The  horizontal  or  external  semicircular  canal  lies  almost  hori- 
zontally, as  its  name  implies.  The  ampulla  is  anterior,  while 
the  smooth  end  is  posterior  and  a  little  lower,  so  that  the  canal 
is  slightly  oblique.  The  superior  or  frontal  semicircular  canal 
is  almost  vertical  with  its  ampulla  anterior  and  external,  ad- 
joining the  ampulla  of  the  external  canal.  The  smooth  end 
is,  therefore,  internal  and  posterior  to  the  ampulla  and  unites 
with  the  smooth  end  of  the  posterior  canal  to  form  a  common 
opening  into  the  vestibule.     The  posterior  or  sagittal  canal 
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is  also  oblique,  with  its  ampulla  opening  into  the  lowest  and 
most  posterior  portion  of  the  vestibule.  I  have  given  the 
positions  of  the  canals,  because  it  better  enables  one  to  under- 
stand the  direction  of  the  movement  of  the  endolymph  during 
the  subsequent  tests. 

According  to  Ewald's  law,  the  movement  of  the  endolymph 
from  the  smooth  end  toward  the  ampulla  is  the  more  efifective 
movement  in  the  external  or  horizontal  semicircular  canal,  and 
produces  nystagmus  to  the  same  side.  Conversely  stated,  the 
movement  of  the  endolymph  from  the  ampulla  toward  the 
smooth  end  is  the  less  effective  movement  and  produces  nys- 
tagmus to  the  opposite  side.  If  we  consider  the  superior  or 
frontal  semicircular  canal  and  the  posterior  or  sagittal,  the 
law  must  be  reversed. 

With  Ewald's  law  in  mind,  we  have  at  least  the  five  fol- 
lowing methods  of  testing  the  reaction  of  the  labyrinth :  First, 
the  turning  test.  Second,  the  caloric  test.  Third,  the  finger 
test.  Fourth,  the  fistula  test,  and  fifth,  the  galvanic  test.  The 
turning  test  has  the  advantage  of  testing  both  ears  at  the  same 
time,  while  its  disadvantage  is  that  each  ear  cannot  be  tested 
separately.  However,  if  one  labyrinth  is  more  irritable  than 
the  other,  the  more  irritable  one  determines  the  direction  of 
the  nystagmus.  In  case  one  labyrinth  has  been  destroyed  by 
disease  or  by  an  operation,  we  are  able,  of  course,  to  test  only 
the  other  internal  ear  by  turning.  By  the  caloric  and  gal- 
vanic we  may  test  either  ear  separately  or  the  two  together. 

Barany  has  demonstrated  that  turning  either  to  the  right 
or  to  the  left  ten  times  produces  the  best  reaction.^  If  we 
turn  a  patient  with  normal  ears  to  the  right  ten  times  and  stop, 
he  should  have,  immediately  after  the  turning,  a  horizontal 
nystagmus  to  the  left  for  fifteen  to  thirty  seconds — that  is, 
the  quick  component .  should  be  directed  to  the  left.  Con- 
versely, after  turning  to  the  left  ten  times  and  stopping,  there 
should  be  a  horizontal  nystagmus  to  the  right  for  fifteen  to 
thirty  seconds.  To  test  the  external  or  horizontal  semicircu- 
lar canals  by  turning,  the  patient  should  sit  upright  in  a 
straight  back  revolving  chair  with  the  head  erect.  The  su- 
perior canal  may  be  tested  in  a  similar  manner,  if  the  patient 
inclines  his  head  forward  during  the  turning,  and  the  posterior 
if  he  inclines  his  head  backward,  so  as  to  have  the  head  in 
either  position  in  the  horizontal  plane.     The  last  two  canals 
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produce,  of  course,  a  rotatory  nystagmus.  In  Prof.  Urbant- 
schitsch  s  clinic  in  Vienna  (which  was  formerly  in  charge  of 
Politzer)  Barany,  Neumann,  Ruttin  and  others  use  a  light 
weight  revolving  arm  chair  with  an  iron  rod  extending  from 
the  back  of  the  seat  up  through  the  back  of  the  chair  for  a  dis- 
tance of  one  meter  above  the  top  of  the  back.  This  rod  is 
about  two  and  one-half  centimeters  in  diameter  and  is  grasped 
by  the  physician  above  the  patient's  head  during  the  turning. 
It  is  quite  important  to  have  each  of  the  ten  turns  of  uniform 
rapidity  and  to  stop  the  patient  as  quickly  as  possible  at  the 
end  of  the  tenth  turn.  The  patient  should  wear  dark  smoked 
glasses  during  the  turning. 

The  caloric  test  may  be  made  with  either  hot  or  cold  water, 
if  the  drums  are  intact  or  if  suppuration  is  present.  If  there 
is  a  perforation  with  an  absence  of  pus  (healed  chronic  puru- 
lent otitis  media),  hot  and  cold  compressed  air  may  be  used  in 
order  to  avoid  moisture.  Syringing  with  cold  water  normally 
gives  nystagmus  to  the  opposite  side,  and  with  hot  water  to 
the  same  side.  Cold  water  is  usually  more  agreeable  to  the 
patient  and  should  have  a  temperature  of  about  twenty- five 
degrees  centigrade,  although  it  may  be  necessary  to  use  water 
of  fifteen  degrees  in  some  cases  in  order  to  obtain  the  reaction. 
The  hot  water  should  have  a  temperature  of  about  forty-eight 
degrees  centigrade. 

The  finger  test  may  be  made  after  syringing  the  ear.  After 
cold  syringing  the  patient  falls  toward  the  syringed  ear,  if 
asked  to  stand  erect  with  the  eyes  closed,  and  misses  the  finger 
of  the  physician  by  passing  his  finger  to  the  left  of  the  ob- 
server's if  the  left  ear  was  the  one  syringed.  The  above  test 
is  the  reaction  of  a  normal  ear  to  cold  syringing,  and  the  con- 
dition would  be  reversed  if  hot  water  were  used. 

The  test  for  a  fistula  may  be  made  by  either  compression  or 
aspiration.  A  fistula  is  usually  located  in  the  bony  portion 
of  the  horizontal  or  external  semicircular  canal,  as  this  is  the 
most  exposed  of  all  the  semicircular  canals  to  middle  ear 
suppurations.  However,  it  may  be  in  the  cochlea,  vestibule 
or  one  of  the  other  semicircular  canals.  Ruttin  states  that  in 
forty  out  of  fifty  cases  in  which  a  fistula  was  demonstrated, 
compression  of  air  in  the  external  auditory  meatus  and  middle 
ear  produced  nystagmus  to  the  same  side,  and  aspiration  pro- 
duced nystagmus  to  the  opposite  side.     In  other  words,  this 
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is  the  typical  reaction  of  the  labyrinth  to  condensation  and 
rarification  of  air  in  the  middle  ear,  and  is  the  rule.  This 
shows  that  the  endolymph  is  driven  by  compression  from  the 
smooth  end  toward  the  ampulla,  which  is  the  more  effective 
movement  for  the  horizontal  semicircular  canal  and,  there- 
fore, produces  nystagmus  to  the  same  side.  If  we  use  the 
fistula  test  while  the  patient  is  under  the  influence  of  a  general 
anesthetic  on  the  operating  table,  we  produce  only  the  slow 
component  from  the  labyrinth,  as  the  quick  or  central  com- 
ponent is  absent  during  the  third  stage  of  ether  or  chloroform 
anesthesia.  The  author  wishes  to  emphasize  the  importance 
of  making  the  test  for  the  fistula  symptom,  first,  because  it 
yields,  when  present,  valuable  information,  and,  second,  it  is 
an  easy  test  to  make.  If  present  in  any  case  of  chronic  puru- 
lent otitis  media,  we  are  almost  certain  to  find  a  cholesteatoma 
in  the  middle  ear  and  antrum  as  the  etiologic  factor  in  pro- 
ducing the  erosion  of  the  outer  bony  labyrinth. 

The  four  tests  just  given  all  act  on  the  endolymph  in  the 
labyrinth,  while  the  galvanic  test  determines  the  reaction  of 
the  eighth  nerve.  If  we  place  the  cathode  in  the  right  meatus 
we  should  expect  a  nystagmus  to  the  right,  and  if  we  place 
the  anode  in  the  right  meatus  we  should  expect  a  nystagmus 
to  the  left,  if  the  auditory  nerve  is  normal.  The  test  does  not 
depend  upon  an  intact  labyrinth,  as  it  may  be  used  soon  after 
the  labyrinth  has  been  destroyed  either  by  disease  or  by  an 
operation.  We  may  begin  the  test  with  four  milliamperes  of 
the  galvanic  current,  but  as  much  as  eight  to  fifteen  may  be 
required  before  the  nerve  responds.  If  the  nerve  has  been 
destroyed  or  is  atrophic,  it  will,  of  course,  not  respond. 

Ruttin  has  devised  several  pieces  of  apparatus  for  the  above 
tests.  The  first  consists  of  two  aural  specula  mounted  on 
opposite  ends  of  a  semicircular  rubber  headband  so  that  the 
headband  holds  the  two  specula  firmly  in  the  ears.  A  sniall 
metal  tube  is  fixed  in  each  speculum  so  that  it  can  be  connected 
with  a  rubber  tube  and  a  jet  of  either  hot  or  cold  water 
thrown  into  the  external  auditory  meatus  from  either  one  or 
both  sides.  The  return  flow  passes  out  through  the  specula. 
This  piece  of  apparatus  makes  it  possible  to  syringe  each  ear 
separately  with  a  uniform  quantity  of  water  equally  divided 
between  the  two  ears.  Of  course,  if  two  normal  ears  in  the 
same  patient  are  syringed  simultaneously  with  either  hot  or 
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cold  water,  there  will  not  be  any  nystagmus  produced,  as  the 
reaction  of  one  labyrinth  counteracts  the  reaction  of  the  other. 
A  similar  piece  of  apparatus  has  been  made  so  that  a  metal 
electrode  is  held  firmly  in  each  external  auditory  meatus  by 
the  rubber  headband,  so  that  the  reaction  of  either  the  right  or 
left  auditory  nerve  may  be  tested  without  changing  the 
apparatus. 

Three  degrees  of  spontaneous  nystagmus  are  recognized: 
First,  spontaneous  nystagmus  when  the  patient  looks  in  the 
direction  of  the  quick  component,  but  which  is  absent  when 
the  patient  looks  either  straight  ahead  or  in  the  direction  of 
the  slow  component.  Second,  spontaneous  nystagmus  is  pres- 
ent when  the  patient  looks  straight  ahead,  but  is  increased 
by  looking  in  the  direction  of  the  quick  component.  The  nys- 
tagmus disappears,  of  course,  when  the  patient  looks  in  the 
direction  of  the  slow  component.  Third,  the  third  degree  is 
present  in  all  positions  of  the  eyes,  but  is  greatest  when  the 
patient  looks  in  the  direction  of  the  quick  component,  and  is 
least  when  the  eyes  are  turned  in  the  direction  of  the  slow 
component.  Sudden  destruction  of  one  labyrinth  always  pro- 
duces third  degree  nystagmus  with  the  quick  component 
directed  away  from  the  diseased  ear.  The  slow  component 
is  the  peripheral  one,  and  is  due  to  irritation  of  the  labyrinth, 
while  the  quick  component  is  always  central  and  represents 
nature's  effort  to  counteract  the  naystagmus  due  to  laby- 
rinthine irritation.  For  instance,  if  we  syringe  the  ear  of  an 
unconscious  patient  we  produce  only  the  slow  component,  as 
the  central  or  quick  movement  of  the  eyes  is  absent.  This  can 
be  well  demonstrated  during  the  third  stage  of  chloroform 
or  ether  anesthesia  by  syringing  the  ear  just  prior  to  a  mastoid 
operation.  The  eyes  move  in  the  direction  of  the  slow  com- 
ponent and  rem.ain  in  that  position  as  long  as  the  syringing 
is  continued,  because  without  the  central  component  we  can- 
not produce  nystagmus.  Inflammations  and  suppurations  of 
one  side  produce  a  nystagmus  to  the  opposite  side  for  from 
three  to  fourteen  days. 

Ruttin  (Ruttin's  Course  in  Surgical  Diagnosis,  University 
of  Vienna.  Similar  table  given  in  Prof.  Urbantschitsch's 
Lehrbuch  der  Ohrenheilkunde,  fifth  edition,  page  456)  gives 
the  following  table  or  classification  of  the  different  forms  of 
labyrinthitis:     First,  cases  of  circumscribed  serous  labyrinth- 
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itis  give  a  history  of  labyrinthine  symptoms  during  the  attacks. 
There  is  usually  horizontal  and  rotatory  nystagmus  to  the 
opposite  side,  but  rarely  nystagmus  may  be  directed  to  the 
same  side.  Hearing  is  present ;  the  fistula  symptom  is  pres- 
ent ;  and  the  labyrinth  reacts  to  the  caloric  test.  Second,  cases 
of  diffuse  serous  labyrinthitis  do  not  give  any  history  of  laby- 
rinthine symptoms  during  the  course  of  the  middle  ear  disease. 
Third  degree  nystagmus  is  present  with  the  quick  component 
directed  toward  the  opposite  side  usually,  although  it  may  be 
directed  toward  the  same  side  in  mild  cases.  Hearing  is 
usually  absent,  but  may  be  present.  The  ear  usually  reacts 
to  the  caloric  test,  but  there  may  be  a  total  absence  of  any 
reaction.  The  fistula  symptom  is  usually  absent,  but  is  pres- 
ent in  those  cases  in  which  the  diffuse  serous  labyrinthitis  was 
preceded  by  a  circumscribed  serous  labyrinthitis.  Third,  cases 
of  acute  purulent  diffuse  labyrinthitis  do  not  give  any  history 
of  labyrinthine  symptoms  during  the  attack  of  middle  ear 
disease.  Third  degree  nystagmus  is  present  with  the  quick 
component  directed  toward  the  opposite  side.  The  hearing, 
the  caloric  reaction  and  the  fistula  symptom  are  all  absent. 
Fourth,  cases  of  chronic  diffuse  purulent  labyrinthitis  give  a 
history  of  labyrinthine  symptoms  during  the  attack.  Spon- 
taneous nystagmus  is  often  absent,  but  may  be  present.  The 
hearing,  the  caloric  reaction  and  the  fistula  symptom  are  all 
absent.  The  first  two  types  of  labyrinthitis  demand  only  a 
radical  mastoid  operation,  while  the  third  and  fourth  types 
demand  a  radical  operation  and  an  operation  upon  the  laby- 
rinth too. 

Case  1. — Mr.  A.,  age  twenty-five  years,  examined  June  29, 
1911.  On  the  twenty-seventh  day  of  the  preceding  month  he 
had  had  a  radical  mastoid  operation  on  the  right  side  and  made 
an  uninterrupted  recovery.  For  a  few  days  prior  to  the  exam- 
ination he  had  had  severe  vertigo,  and  the  fistula  symptom 
was  found  to  be  present  upon  examination.  Compression  pro- 
duced nystagmus  to  the  same  side,  and  aspiration  to  the  oppo- 
site side.  Examination  of  the  eyes  showed  a  spontaneous 
nystagmus  with  the  quick  component  directed  to  the  right 
when  the  eyes  were  turned  to  the  right.  The  nystagmus  was 
made  stronger  by  moving  the  head,  which  shows  that  he  was 
not  a  malingerer.  He  showed  a  slight  nystagmus  to  the  right 
after  syringing,  but  did  not  fall  in  the  direction  of  the  slow 
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component  to  the  left,  as  we  would  expect.  This  latter  test 
was  made  ten  minutes  after  the  syringing,  so  it  is  not  as  val- 
uable as  if  made  immediately  after  the  syringing.  Examina- 
tion of  the  patient's  hearing  showed  the  following:  The  pa- 
tient heard  a  conversational  voice  at  one-half  meter  with  the 
right  ear;  Weber's  and  Rinne's  tests  were  negative;  and  bone 
conduction  was  slightly  shortened.  The  upper  tone  limit  was 
below  normal,  and  the  lower  tone  limit  was  elevated.  Turn- 
ing the  patient  to  the  left  ten  times  produced  nystagmus  to  the 
right  which  lasted  thirty  seconds.  Turning  to  the  right  ten 
times  produced  nystagmus  to  the  left  for  twenty-seven  sec- 
onds. Syringing  the  right  ear  with  cold  water  produced  nys- 
tagmus to  the  left. 

Diagnosis. — Diffuse  serous  labyrinthitis  following  circum- 
scribed serous  labyrinthitis.  As  he  had  had  a  radical  mastoid 
operation,  he  did  not  need  any  operation,  but  he  should  be 
watched  to  see  if  a  purulent  labyrinthitis  develops.  There  are 
three  types  of  serous  labyrinthitis  so  far  as  the  hearing  is  con- 
cerned: First,  cases  with  good  hearing.  Second,  cases  with 
poor  hearing,  and  third,  intermediate  types  with  only  a  mod- 
erate preservation  of  hearing. 

Case  2. — Mr.  B.,  age  eighteen  years.  Right  ear  normal.  The 
history  of  the  left  ear  is  as  follows:  Eleven  years  ago,  in  the 
province  of  Galicia,  he  had  a  Stacke  radical  mastoid  opera- 
tion on  the  left  side.  After  the  operation  the  discharge 
ceased.  One  year  ago  the  left  ear  began  to  discharge  again, 
but  he  had  not  had  any  headache,  vertigo  or  vomiting.  Ex- 
amination of  the  left  ear  showed  the  following:  He  heard  a 
conversational  voice  at  one  and  one-half  meters ;  Weber's  and 
Rinne's  tests  were  negative.  The  lower  limit  was  elevated 
and  the  upper  tone  limit  was  below^  normal.  By  Schwabach's 
test  the  bone  conduction  was  not  shortened.  The  caloric  re- 
action was  present :  polypi  and  granulations  were  present  in 
the  antrum.  Turning  to  the  right  ten  times  produced  nys- 
tagmus to  the  left  for  fifteen  seconds ;  turning  to  the  left  ten 
times  produced  nystagmus  to  the  right  for  thirty  seconds. 
Upon  testing  for  the  fistula  symptom  the  patient  showed  nys- 
tagmus to  the  same  side  with  compression,  and  to  the  opposite 
side  upon  aspiration. 

Diagnosis. — Circumscribed  serous  labyrinthitis  of  the  left 
ear.     A  radical  mastoid  operation  is  indicated.     The  prognosis 
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should  be  guarded,  as  there  is  some  danger  of  a  purulent 
labyrinthitis  following  the  radical  exenteration. 

Case  3. — Mr.  C,  age  thirty-four  years,  gave  a  history  of 
chronic  purulent  otitis  media  of  the  right  ear  for  the  past 
seven  years  which  followed  influenza.  One  year  ago  the  left 
ear  began  to  discharge.  The  patient  complained  of  headache, 
vertigo,  nausea  and  vomiting  recently.  Examination  of  the 
left  membrana  tympani  revealed  a  dry  perforation  in  the  pos- 
terior superior  quadrant  leading  into  the  antrum.  Examina- 
tion of  the  hearing  showed  the  following:  A  conversational 
voice  was  heard  at  one-fourth  meter  with  the  right  ear  and  at 
two  meters  with  the  left  ear;  by  Weber's  test  the  fork  was 
heard  better  in  the  left  ear;  Rinne's  test  was  negative  for 
both  ears.  The  lower  limit  was  slightly  above  normal,  but  the 
upper  limit  was  normal.  Spontaneous  nystagmus  was  absent. 
The  fistula  symptom  was  present  in  the  left  ear  with  nystagmus 
to  the  left  by  compression  and  to  the  right  by  aspiration.  Turn- 
ing to  the  right  ten  times  produced  nystagmus  to  the  left  for 
thirty  seconds.  Turning  to  the  left  ten  times  produced  nys- 
tagmus to  the  right  for  thirty-one  seconds,  which  was  normal 
for  both  labyrinths.  As  the  vertigo  in  this  case  came  on  only 
fourteen  days  ago,  and  since  his  hearing  is  as  good  as  before, 
he  has  only  a  fistula  without  any  disease  of  the  membranous 
labyrinth. 

Diagnosis. — Circumscribed  serous  labyrinthitis.  In  this  case 
only  a  radical  is  indicated,  although  we  may  treat  the  patient 
for  awhile,  as  the  fistula  may  close  without  an  operation.  If 
the  patient  is  not  treated  he  is  almost  sure  to  have  a  purulent 
labyrinthitis. 

Case  4. — A  young  lady  gave  the  following  history:  Two 
months  ago  she  had  a  purulent  discharge  from  the  left  ear,  and 
a  few  days  ago  she  began  having  a  discharge  from  the  right 
ear.  She  thinks  she  has  tuberculosis,  as  she  has  been  given 
injections  and,  as  she  does  not  know  what  the  injections  are 
for,  she  has  been  led  to  believe  she  is  getting  tuberculin.  From 
her  statements  it  was  evident  that  she  had  been  taking  mercury, 
and  "606"  may  have  been  injected  in  place  of  tuberculin.  She 
stated  that  her  hearing  failed  rapidly  after  the  injections,  so 
this  would  lead  one  to  believe  she  had  been  given  "606."  The 
hearing  tests  were  as  follows :  The  air  conduction  was  short- 
ened for  both  ears,  but  the  bone  conduction  was  excellent.    She 
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heard  reasonably  well  with  each  ear  when  the  two  and  one-half 
meter  speaking  tube  was  used.  Weber's  test  was  lateralized 
in  the  left  ear  and  Rinne's  was  positive  for  each  ear,  but  more 
positive  on  the  right  side.  The  upper  tone  limit  was  below 
normal  for  each  ear  and  the  lower  tone  limit  was  elevated  on 
each  side.  Third  degree  spontaneous  nystagmus  was  present, 
which  was  most  marked  when  the  patient's  eyes  were  directed 
to  the  left.  Turning  to  the  left  ten  times  produced  nystagmus 
to  tlie  right  for  fifty  seconds;  turning  to  the  right  ten  times 
produced  nystagmus  to  the  left  for  thirty-five  seconds.  Cold 
air  passed  into  both  the  right  and  left  ear  successively  gave 
negative  results.  With  the  right  ear  the  patient  heard  forks 
D  1  to  C  4,  and  with  the  left  ear  forks  A  1  to  G  3  of  the  Bezold- 
Edelman  series,  when  the  hearing  should  have  been  perfect  for 
forks  C  2  to  C  8.  The  patient  has,  therefore,  only  the  middle 
range  of  hearing.  Judging  from  the  history,  the  internal  ear 
disease  must  have  preceded  the  middle  ear  disease.  The  ves- 
tibular division  of  the  eighth  nerve  is  negative,  as  it  reacts 
well,  but  the  cochlear  division  is  diseased. 

Diagnosis. — Chronic  purulent  otitis  media  and  toxic  neuritis 
of  the  cochlear  division  of  the  auditory  nerve  in  each  ear.  The 
prognosis  is  better  if  it  is  due  to  syphilis,  but  in  this  case  it 
may  be  tuberculous.  Lead,  quinin  and  the  salicylates  have  a 
selective  action  on  the  cochlear  nerve.  The  patient  formerly 
had  large  doses  (0.5  g.)  of  aspirin  for  a  prolonged  period,  so 
that  the  toxic  neuritis  may  have  been  due  to  aspirin. 

Case  5. — A  boy,  age  seven  years,  was  admitted  to  the  oto- 
logic department  of  the  Vienna  general  hospital  May  15th,  with 
the  following  history:  Three  weeks  ago  he  had  pain  in  the 
left  ear,  and  three  days  ago  very  severe  pain  in  the  left  ear  and 
headache,  but  without  nausea,  vomiting  and  vertigo.  Two 
days  before  admission  he  had  a  high  temperature.  The  left 
membrana  tympani  was  red  and  bulging  and  the  landmarks 
were  obliterated.  The  posterior  superior  wall  of  the  external 
auditory  meatus  was  bulging  and  the  mastoid  process  was 
tender  upon  deep  pressure.  The  right  ear  was  negative.  Func- 
tional examination  of  the  left  ear  revealed  the  following:  He 
heard  a  conversational  voice  from  four  to  five  meters  and  a 
whispered  voice  at  a  distance  of  two  meters.  Weber's  and 
Rinne's  tests  were  negative ;  bone  conduction  was  lengthened. 
He  could  not  hear  fork  C  1,  but  did  hear  fork  C  4.  The  turn- 
ing tests  were  normal. 


590  FRANK  R.   SPENCER. 

Diagnosis. — Acute  purulent  otitis  media.  A  free  incision 
was  made  in  the  left  membrana  tympani  on  the  day  of  his  ad- 
mission to  the  hospital.  The  temperature  before  admission 
was  39.2°  C,  and  after  the  incision  it  fell  to  normal  by  lysis 
within  the  next  few  days.  We  may  have  fever  if  the  pus  ex- 
tends to  the  dura  or  lateral  sinus,  but  we  are  not  apt  to  have 
fever  from  an  uncomplicated  middle  ear  abscess  with  good 
drainage.  The  ninth  day  after  his  admission  the  temperature 
was  38.5°  C.  At  this  time  (ninth  day)  a  simple  mastoid  opera- 
tion was  performed.  The  pus  came  from  the  posterior  portion 
of  the  mastoid  under  high  pressure,  so  that  the  patient  had 
either  a  perisinus  or  extradural  abscess.  The  lateral  sinus 
was  exposed  over  a  large  area,  and  a  small  incision  was  made 
in  the  sinus  wall,  but  no  thrombus  was  found.  After  the  op- 
eration the  fever  continued  with  a  very  slight  fall  until  four 
days  later,  when  it  rose  to  39.6°  C.  A  second  operation  was 
decided  upon  May  30th.  The  internal  jugular  vein  was  ligated 
on  the  left  side  and  a  thrombus  removed  from  the  left  lateral 
sinus.  The  temperature  gradually  dropped,  reaching  normal 
on  June  4th.  At  this  time  there  was  free  drainage  through 
the  sinus,  as  fluid  injected  into  the  upper  portion  of  the  internal 
jugular  above  the  point  of  ligation  passed  out  through  the 
opening  in  the  lateral  sinus.  On  the  eighth  day  the  tempera- 
ture was  high  again,  and  it  was  impossible  to  find  the  lower 
end  of  the  upper  portion  of  the  jugular,  so  a  bulb  operation 
was  performed.  (The  spinal  accessory  nerve  is  over  the  jugu- 
lar vein  in  sixty  per  cent  of  all  cases,  and  it  was  over  the 
jugular  in  this  case.  The  bulb  was  laid  over  the  nerve  from 
above,  so  that  the  spinal  accessory  is  now  under  the  jugular.) 
Since  this  last  operation  the  recovery  has  been  perfect.  The 
infection  in  this  case  was  due  to  the  streptococcus  pyogenes, 
and  this  organism  is  apt  to  produce  a  sinus  thrombosis. 

Case  6. — A  girl,  age  seventeen  years,  was  admitted  to  the 
otologic  department  of  the  Vienna  general  hospital  the  day 
before  this  examination  with  the  following  history :  Eight 
days  ago  she  had  a  severe  sore  throat,  and  two  days  later  severe 
pain  in  the  left  ear,  with  a  temperature  of  37.5°  C.  to  38.8°  C. 
The  left  membrana  tympani  had  a  small  perforation  in  the  an- 
terior inferior  quadrant.  The  mastoid  was  tender  upon  deep 
pressure,  especially  over  the  tip,  and  the  neck  was  rigid.  Rut- 
tin  stated  that  the  torticollis  might  be  due  to,  first,  Bezold's 
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type  of  mastoiditis;  second,  enlarged  lymph  glands;  third, 
peribulbar  abscess ;  fourth,  thrombosis  of  the  mastoid  emis- 
sary vein,  and,  fifth,  Gleissenger's  sign.  If  pus  is  present 
around  the  bulb,  it  is  likely  to  pass  into  the  deeper  structures 
of  the  neck  and  produce  torticollis :  If  such  is  the  case  the 
pus  must  be  evacuated  by  going  down  to,  but  not  into,  the 
bulb.  The  functional  tests  for  the  left  ear  showed  the  follow- 
ing :  Conversational  voice  heard  at  thirty  centimeters ;  a  whis- 
pered voice  at  five  centimeters.  By  Weber's  test  the  sound  was 
lateralized  in  the  left  ear  and  Rinne's  test  was  negative.  The 
air  conduction  for  forks  C  1  and  C  4  was  shortened. 

Ruttin  stated  that  this  patient  might  have  a  brain  abscess 
which,  if  present,  must  be  a  temporal  lobe  abscess.  If  the  ab- 
scess were  located  in  the  cerebellum  she  would  have  vertigo 
and  nystagmus  with  a  disease  of  the  labyrinth,  which  she  did 
not  have.  She  did  not  have  aphasia,  so  she  probably  did  not 
have  a  temporal  lobe  abscess.  In  the  latent  stage,  without  any 
focal  symptoms,  there  is  a  slow  pulse ;  no  evidence  of  meningi- 
tis, as  the  reflexes  are  normal,  and  no  dermagraphia.  This 
patient  must  be  kept  under  observation  for  a  time  before  a 
positive  diagnosis  can  be  made. 

Case  7. — A  young  lady  of  about  twenty  years  of  age,  w^as 
admitted  July  13th  with  the  statement  that  she  had  been  totally 
deaf  in  the  right  ear  since  early  childhood  and  that  recently 
she  had  lost  a  great  deal  of  hearing  in  the  left  ear. 

Upon  testing  her  hearing  the  right  ear  was  found  to  be 
totally  deaf  and  the  left  show-ed  the  following :  The  conversa- 
tional voice  was  heard  from  one- fourth  to  one-half  meter. 
Weber's  test  was  lateralized  to  the  left ;  Rinne's  was  negative, 
and  the  bone  conduction  Avas  shortened.  She  heard  forks  C  1 
and  C4. 

The  eyes  showed  a  spontaneous  nystagmus  of  the  third  de- 
gree, which  was  probably  ocular,  as  she  had  astigmatism  in 
each  eye  with  convergent  strabismus  and  amblyopia  of  the 
right.  Turning  to  the  right  produced  nystagmus  to  the  left  of 
questionable  duration,  as  the  squint  and  ocular  nystagmus 
greatly  interfered  with  the  test.  Turning  to  the  left  ten  times 
produced  nystagmus  to  the  right  for  twenty-four  seconds.  The 
finger  test  was  negative.  The  right  ear  did  not  react  to  the 
caloric  test,  but  the  left  reacted  normally.  The  galvanic  test 
was  made,  beginning  with  four  milliamperes  and  increasing  to 
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fifteen.  However,  the  ocular  nystagmus  interfered  so  much 
that  it  was  impossible  to  tell  very  much  if  anything  about  the 
accuracy  of  the  reaction. 

Diagnosis. — Congenital  defect  of  the  eyes  (retinitis  pigmen- 
tosa with  a  history  of  parental  intermarriage)  and  of  the  ves- 
tibular and  cochlear  apparatus. 

Case  8. — A  man,  fifty-four  years  of  age,  was  admitted  July 
Nth  with  poor  hearing.  In  the  eye  clinic  a  diagnosis  of  papil- 
litis due  to  suspected  brain  tumor  was  made.  He  had  been  ill 
for  five  weeks  and  complained  of  tinnitus  in  the  left  ear,  but 
he  was  not  very  intelligent,  so  he  could  not  tell  what  symptoms 
he  had. 

The  hearing  tests  showed  the  following:  He  heard  a  con- 
versational voice  at  a  distance  of  seven  meters  with  the  right 
ear  and  at  a  distance  of  five  with  the  left ;  the  whispered  voice 
at  five  meters  with  the  right  and  at  two  with  the  left.  Weber's 
test  was  not  lateralized  (Weber's  in  the  head)  and  Rinne's  was 
positive  for  each  ear.  The  bone  conduction  was  normal  for 
each  ear,  and  he  heard  forks  C  1  and  C  4  with  each  ear.  The 
cochlear  apparatus  may  be  slightly  affected  on  the  left  side. 

Spontaneous  nystagmus  was  absent,  but  the  following  reac- 
tions were  obtained  from  the  labyrinth:  Turning  to  the  left 
ten  times  produced  nystagmus  to  the  right  for  twenty-four 
seconds,  and  turning  to  the  right  ten  times  produced  nystagmus 
to  the  left  for  twenty-five  seconds,  so  both  tests  were  normal. 
With  the  finger  test,  after  turning  to  the  right  ten  times,  the 
patient's  finger  deviated  to  the  right,  and  after  turning  to  the 
left  ten  times,  the  patient's  finger  deviated  to  the  left.  This 
test  also  produced  a  normal  reaction.  For  the  caloric  test  both 
ears  were  first  syringed  simultaneously  with  cold  water.  For 
this  test  both  ear  drums  must,  of  course,  be  present.  There 
was  an  absence  of  any  reaction  and  the  test  was  negative. 
Syringing  the  right  and  left  ears  separately  with  cold  water 
gave  a  normal  reaction,  except  that  the  left  ear  was  a  little 
more  irritable  than  the  right.  However,  the  reaction  was  typ- 
ical, normal  or  physiologic. 

A  brain  tumor  in  the  middle  fossa  is  not  apt  to  affect  the 
hearing  unless  the  tumor  is  large.  If  it  is  in  the  posterior 
fossa  it  is  very  apt  to  affect  the  hearing  and  the  vestibular  ap- 
paratus very  early.  Tumors  of  the  cerebellopontine  angle  give 
rise  to  symptoms  early  from  the  cochlear  and  vestibular  ap- 
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paratus.  All  tumors  of  the  brain  produce  shortened  bone 
conduction  just  as  soon  as  they  are  large  enough  to  give  rise 
to  increased  pressure.  The  membrana  tympani  may  be  slightly 
retracted,  thus  indicating  increased  bone  conduction,  but  we 
find  shortened  bone  conduction  if  there  is  increased  intracranial 
pressure. 

As  this  man  has  not  spontaneous  nystagmus  he  cannot  have 
a  brain  tumor  of  any  size,  especially  in  the  posterior  fossa.  If 
we  find  nystagmus  due  to  a  severe  labyrinthine  disease,  the 
nystagmus  disappears  in  from  three  to  fourteen  days.  If  the 
nystagmus  is  due  to  a  cerebellar  tumor,  it  occurs  in  attacks,  and 
it  may  occur  to  either  side  with  great  irregularity.  For  in- 
stance, the  direction  of  the  quick  component  may  change  from 
the  right  to  the  left,  or  vice  versa,  while  we  are  making  the 
examination.  However,  the  nystagmus  is  always  present  if 
the  tumor  is  of  any  size.  This  patient  cannot  have  a  cerebellar 
tumor,  as  the  reaction  of  the  labyrinth  is  normal,  unless  the 
tumor  is  too  incipient  in  its  development  to  produce  symptoms 
at  this  time.  We  must  have  this  case  return  in  two  months  for 
reexamination  before  we  can  be  absolutely  certain  of  the  diag- 
nosis. 

Case  9. — A  man  in  the  employ  of  one  of  the  steam  railroads 
fell  from  the  top  of  a  box  car  and  struck  on  his  head.  He  was 
unconscious  for  fully  three  minutes  and  had  a  hemorrhage 
from  both  ears,  but  he  did  not  have  either  tinnitus  or  deafness. 
The  blood  may  come  from  any  one  of  the  following:  First, 
the  external  meatus ;  second,  membrana  tympani ;  third,  the 
middle  ear;  and,  fourth,  the  labyrinth.  As  he  had  neither  verti- 
go nor  deafness,  he  did  not  have  a  fracture  of  the  internal  ear. 
He  did  not  have  spontaneous  nystagmus.  However,  the  acci- 
dent occurred  five  days  before  this  examination  on  July  15th, 
so  if  the  nystagmus  lasted  only  three  days  after  the  injury,  it 
would  not  have  been  present  at  the  time  of  the  examination. 
With  many  fractures  at  the  base  of  the  skull  we  find  a  facial 
paralysis,  because  with  a  fracture  of  the  petrous  portion  of 
the  temporal  bone  we  have  involvement  of  the  vestibule,  coch- 
lea and  aqueductus  fallopii.  If  only  the  tip  of  the  petrous 
portion  of  the  temporal  is  involved,  the  above  three  escape 
injury.  He  was  able  to  hear  a  conversational  voice  at  a  dis- 
tance of  one  and  one-half  meters  with  the  left  ear  only.  If 
he  had  only  a  slight  fracture  of  the  cochlea,  the  endolymph 
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may  have  regenerated  in  five  days  with  return  of  a  moderate 
degree  of  hearing  as  a  result. 

Turning  to  the  right  ten  times  produced  nystagmus  to  the 
left  for  thirty  seconds,  and  turning  to  the  left  ten  times  pro- 
duced nystagmus  to  the  right  for  twenty-four  seconds.  This 
is  a  normal  reaction  of  the  labyrinth,  so  it  is  hardly  necessary 
to  test  the  internal  ear  with  the  tuning  forks. 

Concussion  of  the  labyrinth  cannot  be  demonstrated,  so  we 
should  not  make  such  a  diagnosis ;  but  fracture  can  be  demon- 
strated both  before  and  after  death.  (Please  do  not  make  a 
diagnosis  of  concussion  of  the  ear  or  of  the  base  of  the  skull. 
Ruttin.) 

As  this  patient  had  a  bandage  under  his  chin,  and  had  lost 
several  teeth  as  a  result  of  the  injury,  we  were  forced  to  con- 
clude that  he  fell  on  his  chin  and  not  on  the  top  of  his  head. 
The  force  of  the  blow  was  transmitted  from  the  inferior  max- 
illa to  the  anterior  wall  of  the  external  auditory  meatus,  result- 
ing in  a  fracture  of  the  latter.  This  accounts  for  the  blood  in 
the  meatus.  However,  pus  was  present  with  the  blood.  He 
may  have  had  either  an  acute  or  chronic  purulent  otitis  media 
before  the  accident.  (Ruttin  thinks  such  cases  should  be 
operated  upon,  and  he  related  a  case  to  illustrate  his  point.) 
However,  in  the  present  case  it  is  better  to  wait  and  pack  the 
external  meatus  with  gauze  after  dry  cleansing,  as  the  frac- 
ture, in  this  case,  in  all  probability,  did  not  involve  the  middle 
or  internal  ear. 

Diagnosis. — Fracture  of  the  anterior  wall  of  the  external 
auditory  meatus.  (The  X-ray  was  to  have  been  used,  but  the 
author  did  not  learn  what  it  revealed.) 

Case  10. — A  boy  of  six.  He  had  acute  purulent  otitis  media 
about  eight  months  ago.  Three  weeks  after  the  onset  of  the 
acute  attack  he  developed  sepsis,  spontaneous  nystagmus  and 
vertigo  with  loss  of  vestibular  reaction  and  hearing.  His  tem- 
perature at  this  time  was  39°  C,  so  that  one  was  forced  to 
think  of  either  a  purulent  labyrinthitis  or  a  sinus  thrombosis. 
If  he  had  a  purulent  labyrinthitis  he  would  have  a  meningitis, 
and  there  were  no  meningeal  signs  or  symptoms.  On  the  other 
hand,  we  were  not  apt  to  find  a  purulent  labyrinthitis  in  this 
case,  as  the  otitis  is  acute. 

Diagnosis. — Acute  serous  labyrinthitis. 

Case  11. — Male,  age  thirty-four  years.    A  history  of  chronic 
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purulent  otitis  media  of  the  right  ear  for  the  past  seven  years, 
and  of  the  left  for  the  past  year.  Recently  he  has  been  having 
headache,  tinnitus,  nausea,  vomiting,  vertigo,  etc. 

Examination  of  the  left  ear  revealed  a  dry  (?)  perforation 
which  led  into  the  antrum  just  posterior  to  the  short  process. 
He  heard  a  conversational  voice  at  a  distance  of  one-fourth 
meter  with  the  right  ear  and  at  two  meters  with  the  left.  By 
Weber's  test  the  sound  was  lateralized  in  the  left  ear.  Rinne's 
test  was  negative  for  both  ears,  and  bone  conduction  was 
lengthened  for  both.  The  hearing  for  fork  C  1  was  shortened, 
and  for  C  4  it  was  normal.  Spontaneous  nystagmus  was  ab- 
sent. 

In  testing  for  the  fistula  symptom  in  the  left  ear,  nystagmus 
was  produced  by  compression,  with  the  quick  component  to 
the  left,  and  nystagmus  to  the  right  by  aspiration,  which  is  the 
typical  reaction  and  is  with  the  rule.  The  fistula  test  failed 
to  produce  a  reaction  on  the  right  side.  If  we  obtain  only  the 
slow  component  of  the  nystagmus  by  the  test,  it  should  be  di- 
rected to  the  opposite  side  in  the'typical  and  to  the  same. side 
in  the  atypical  cases.  In  the  absence  of  the  central  control 
(cerebral  control),  as  under  ether  or  chloroform  anesthesia, 
we  obtain  only  the  slow  or  peripheral  (vestibular)  component. 
The  fistula  may  be  single  or  multiple.  The  horizontal  canal 
is  involved  in  ninety  per  cent  of  th€  cases  in  which  suppura- 
tion is  present  in  the  antrum.  In  other  cases  the  fistula  may 
be  present  in  the  frontal  canal,  oval  window,  round  window  or 
cochlea. 

Turning  to  the  right  ten  times  produced  nystagmus  to  the 
left  for  thirty  seconds,  and  turning  to  the  left  ten  times  pro- 
duced nystagmus  to  the  right  for  thirty-one  seconds.  This,  of 
course,  was  a  normal  reaction. 

As  the  vertigo  manifested  itself  in  this  patient  only  fourteen 

|days  prior  to  this  examination,  and  as  his  hearing  was  as  good 
IS  it  had  been  previous  to  this,  he  has  only  a  fistula  in  the  bony 

pabyrinth,  without  a  disease  of  the  membranous  labyrinth. 
Diagnosis. — Circumscribed  serous  labyrinthitis.     Therefore, 

Kn  this  particular  patient  only  a  radical  mastoid  operation  is 

^indicated,  and  not  an  operation  on  the  labyrinth,  too.     How- 
Jver,  as  his  hearing  is  poor  in  the  other  ear,  we  may  treat  him 

|for  awhile.    Without  treatment  he  is  almost  certain  to  develop 

|a  purulent  labyrinthitis.    We  must  attempt  to  close  the  fistula 

[with  either  fibrous  tissue  or  bone. 
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Case  12, — A  boy  of  six  years  presented  himself  for  examina- 
ition.  He  gave  a  history  of  acute  purulent  otitis  media  in  the 
ileft  ear  and  of  chronic  purulent  otitis  media  in  the  right  ear. 
His  head  was  inclined  slightly  to  the  right,  and  the  right  side 
of  his  neck  was  stiff.  The  hearing  in  the  left  ear  was  almost 
perfect,  but  was  very  poor  in  the  right.  The  patient  had  been 
vomiting  that  day  and  was  very  dizzy.  His  temperature  was 
-39°  C.  Further  testing  revealed  destruction  of  the  right 
labyrinth. 

At  this  time  we  have  to  think  of  the  following  causes  of 
torticollis :  First,  meningitis  ;  second,  cerebellar  abscess  ;  third, 
ttemporosphenoidal  abscess,  if  far  back  in  this  lobe  of  the 
"brain ;  fourth,  sinus  thrombosis  ;  fifth,  perisinus  abscess  ;  sixth, 
Bezold's  type  of  mastoiditis ;  seventh,  meningismus ;  eighth, 
endocarditis. 

This  patient's  nausea,  vomiting  and  vertigo  may  have  been 
due  to  a  cerebellar  abscess.  The  temperature  of  39°  C.  may 
mean  a  sinus  thrombosis.  With  meningitis,  the  higher  the 
fever  the  greater  the  torticoflis.  The  destruction  of  the  laby- 
rinth may  also  explain  the  nausea,  vomiting  and  vertigo.  A 
sinus  thrombosis  would  account  for  the  fever  and  torticollis. 
Ruttin  thought  a  sinus  thrombosis  combined  with  a  serous 
labyrinthitis  the  most  probable  cause.  Therefore,  he  per- 
formed a  simple  mastoid  operation  with  sinus  exposure.  An 
abundance  of  granulations  covered  the  sinus,  but  the  sinus 
was  not  opened.  Two  days  later  the  sinus  was  incised  because 
the  temperature  continued  high.  At  this  time  the  internal 
jugular  vein  was  also  exposed,  as  it  should  be,  and  two  infected 
lymph  glands  were  found  lying  over  the  internal  jugular  be- 
tween the  thyroid  and  facial  veins.  This  part  of  the  vein  had, 
in  all  probability,  been  infected  by  the  suppurating  glands.  A 
resection  of  the  internal  jugular  vein  between  these  two  con- 
tributing veins  proved  this  to  be  the  case,  as  a  thrombus  was 
found  here  and  not  in  the  lateral  sinus. 

Diagnosis. — Otitische  lymphadenogene  Leptico-Pyanne,  or 
infection  of  the  internal  jugular  vein  from  infected  glands. 
The  lymph  glands  around  the  internal  jugular  are  in  the  chain 
from  the  middle  ear  and  external  auditory  meatus.  This  pa- 
tient made  an  uninterrupted  recovery,  but  he  is  deaf  in  the 
right  ear,  because  the  right  labyrinth  was  destroyed  by  a  severe 
type  of  serous  labyrinthitis. 
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Case  13. — For  the  past  five  weeks  the  patient  has  suffered 
with  attacks  of  vertigo,  nausea,  vomiting,  diarrhea,  formica- 
tion, tinnitus  and  deafness.  The  last  symptom  was  present  only 
on  the  left  side.  The  membrana  tympani  was  negative  on  each 
side  and  spontaneous  nystagmus  was  absent.  The  functional 
tests  showed  the  following:  The  conversational  voice  was 
heard  at  a  distance  of  five  meters  with  the  right  ear  and  at  two 
meters  w^ith  the  left;  the  whispered  voice  at  four  meters  with 
the  right  and  not  at  all  with  the  left.  By  Weber's  test  the 
sound  was  lateralized  in  the  right  ear,  and  Rinne's  was  positive 
for  each  ear.  Bone  and  air  conduction  were  shortened  for 
the  left  ear. 

Upon  using  the  finger  test  the  patient's  finger  deviated  to 
the  right  of  the  observer's  before  the  turning  test  had  been 
made  to  the  right  and  after  turning  to  the  left,  but  the  devia- 
tion to  the  right  was  greater  after  turning  to  the  right.  Syring- 
ing the  left  ear  with  cold  water  produced  a  slight  nystagmus 
to  the  right. 

If  a  brain  lesion  were  present  in  this  case  it  must  have  been 
on  the  left  side,  as  the  left  ear  was  the  diseased  one  and  the 
lesion  was  in  the  cerebellum. 

Diagnosis.— Increased  irritability  of  the  labyrinth  due  to  a 
disease  of  the  left  posterior  fossa  or  left  cerebellar  lobe,  but 
we  do  not  know  the  exact  nature  of  the  lesion  from  the  data 
which  the  case  affords. 

Case  14. — A  woman  of  twenty-two  years  was  admitted  with 
the  following  histor}-^ :  Two  weeks  before  her  admission  to  the 
hospital  she  developed  a  full  feeling  in  the  right  ear,  followed 
in  three  days  by  severe,  deep,  boring,  constant  pain.  A  free 
incision  was  made  in  the  right  membrana  tympani  the  day  the 
pain  developed  and  in  three  days  the  pain  had  ceased.  The 
day  before  her  admission,  or  thirteen  days  after  the  onset  of 
the  disease,  she  developed  severe  pain  in  the  right  middle  ear 
and  mastoid  process,  immediately  followed  by  nausea,  vomit- 
ing and  vertigo.  Her  temperature  on  the  day  of  admission,  at 
10  a.  m.,  was  37.6°  C. 

Examination  of  the  right  ear  revealed  a  red  membrana  tym- 
pani with  pulsating  pus  filling  a  perforation  in  the  anterior 
inferior  quadrant.  The  mastoid  was  tender,  upon  deep  press- 
ure, over  the  antrum  and  tip.  The  left  ear  was  negative  while 
the  right  was  quite  deaf.     Rinne's  test  was  negative  for  the 
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right  ear,  but  fork  C  1  was  not  heard.  The  hearing  for  fork  C  4 
was  shortened.  The  right  labyrinth  gave  a  normal  reaction  to 
the  caloric  test.  In  addition,  the  patient  had  diffuse  bronchitis 
and  was  in  the  sixth  month  of  pregnancy.  There  w-as  also  a 
periarticular  abscess  above  the  left  hip  joint. 

During  the  subsequent  twenty- four  to  forty-eight  hours  the 
mastoiditis  underwent  resolution,  due  to  the  application  of 
cold,  etc.  However,  the  fever,  bronchitis  and  periarticular 
abscess  continued,  so  that  it  was  necessary  to  think  of  a  lateral 
sinus  thrombosis  with  metastases  in  the  lungs  and  hip  joint, 
even  though  the  mastoiditis  had  undergone  resolution. 

On  the  third  day  an  exploratory  operation  was  performed 
and  the  lateral  sinus  w^as  exposed.  Although  the  right  ear  was 
quite  deaf,  there  was  an  absence  of  spontaneous  nystagmus 
and  the  labyrinth  responded  normally  to  the  caloric  test.  The 
deafness  was,  in  all  probability,  toxic,  so  there  was  not  any 
indication  for  a  labyrinth  operation.  The  lateral  sinus  was 
found  far  forward  and  was  exposed  above,  but  was  perfectly 
healthy.  Ruttin  did  not  feel  justified,  under  the  existing  cir- 
cumstances, in  ligating  the  internal  jugular  and  exposing  more 
of  the  sinus.  For  the  same  reason  he  did  not  open  the  antrum, 
as  he  found  both  the  mastoid  process  and  lateral  sinus  normal. 
He  prefers  to  leave  the  wall  of  hard  protecting  bone,  in  such 
cases,  between  the  antrum  and  mastoid  tip. 

Diagnosis. — Osteopyogenea  or  pus  following  the  venous 
blood  into  the   circulation. 

Case  15. — This  patient  was  admitted  to  the  hospital  Febru- 
ary 18,  1905,  with  a  history  of  headache,  coryza,  bronchitis  and 
acute  purulent  otitis  media  of  the  right  ear  during  the  two 
weeks  previous  to  admission.  The  mastoid  was  tender  upon 
deep  pressure  and  the  right  membrana  tympani  red  and  per- 
forated. The  functional  tests  showed  only  a  middle  ear  dis- 
ease, as  the  labyrinth  was  normal.  The  temperature  was  ele- 
vated. As  the  fever  and  other  symptoms  of  mastoiditis  con- 
tinued for  thirty-six  hours,  in  spite  of  the  abortive  treatment, 
a  simple  mastoid  operation  was  performed.  The  patient  made 
a  good  recovery  following  the  operation. 

In  February,  1911,  the  patient  discovered  pus  discharging 
through  a  retroauricular  opening.  The  discharge  continued 
with  more  or  less  irregularity  until  he  came  back  to  the  hos- 
pital in  July,  1911.     Two  days  before  admission  (July,  1911) 


DISEASES    OF   THE   LABYRINTH.  599 

he  suffered  from  vertigo,  nausea,  vomiting  and  chills.  The 
functional  tests  and  the  physical  examination  showed  only  an 
acute  exacerbation  of  a  chronic  purulent  otitis  media. 

In  this  case  we  have  to  think  of  an  old  circumscribed  serous 
labyrinthitis  since  the  operation  in  1905,  because  upon  closer 
questioning  we  find  that  he  had  had  vertigo  since  two  months 
after  the  operation.  The  granulations  over  the  horizontal  or 
external  semicircular  canal  may  have  destroyed  the  outer  wall 
of  the  bony  labyrinth. 

In  July,  1911,  a  radical  mastoid  operation  was  performed  by 
one  of  the  youngest  assistants  in  the  ear  clinic,  but  unfortu- 
nately the  operation  was  followed  by  facial  paralysis.  A  great 
many  large  cells  were  found  in  the  mastoid,  filled  with  pus,  but 
the  dura  and  lateral  sinus  were  not  exposed.  For  four  days 
after  this  second  operation  the  patient  ran  a  septic  temperature, 
so  that  on  the  fourth  day  a  third  operation  was  performed  for 
exploration  of  the  dura  and  lateral  sinus.  The  dura  was  neg- 
ative upon  pressure,  but  the  jugular  bulb  was  covered  with 
granulations.  These  were  easily  wiped  away  with  a  piece  of 
sterile  gauze,  and  the  blood  flowed  freely  from  an  accidental 
tear  in  the  wall  of  the  bulb  inflicted  by  the  gauze. 

After  the  third  operation  the  septic  temperature  continued, 
but  was  higher  than  before,  without  even  returning  to  normal 
at  any  time  during  the  twenty-four  hours.  This  meant,  of 
course,  a  complicated  case  of  sepsis.  For  instance,  erysipelas 
complicating  sepsis  of  aural  origin  will  produce  such  a  temper- 
ature. A  septic  temperature  due  to  a  lateral  sinus  thrombosis 
only  always  drops  below  normal  before  each  rise.  We  must 
think,  too,  in  this  connection  of  meningitis  as  a  complication. 
However,  further  examination  and  investigation  revealed  an 
abscess  in  the  region  of  the  left  tibia. 

At  the  time  of  the  third  operation  the  right  internal  jugular 
should  have  been  ligated,  as  after  this  the  shock  was  too  great 
to  permit  a  fourth  operation  even  under  a  local  anesthetic. 

Diagnosis. — Mural  thrombosis  in  the  lateral  sinus  and  pos- 
sibly a  brain  abscess. 

Case  16. — This  patient,  a  man  of  fifty  years,  complained  of 
inability  to  hear  well  for  the  past  twenty-five  years,  but  he  has 
always  considered  the  left  the  better,  ear.  For  many  years  he 
has  had  tinnitus  of  both  ears.  Three  or  four  months  before 
his  admission  he  developed  vertigo,  but  this  symptom  ceased 
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after  taking  potassium  iodid.  Fourteen  days  before  this  exam- 
ination the  left  ear  suddenly  became  worse.  He  admitted  hav- 
ing had  gonorrhea,  but  denied  syphilitic  disease. 

The  functional  tests  showed  absolute  deafness  in  the  left 
ear  and  almost  total  deafness  in  the  right.  Spontaneous  nys- 
tagmus was  absent.  Turning  to  the  right  ten  times  produced 
nystagmus  to  the  left  for  thirty-two  seconds,  and  turning  to 
the  left  ten  times  produced  nystagmus  to  the  right  for  twenty- 
seven  seconds.  The  finger  test  was  negative.  The  right  ear 
failed  to  react  to  the  caloric  test,  and  the  left  reacted  a  very 
little,  if  any. 

Upon  further  inquiry  the  patient  stated  that  he  was  in  the 
habit  of  drinking  five  liters  of  beer  a  day  and  of  smoking  three 
cigars.  Before  he  became  totally  deaf  he  was  immediately 
made  worse  if  he  drank  and  smoked. 

Diagnosis. — Toxic  neuritis  of  the  cochlear  division  of  the 
auditory  or  eighth  nerve.     (Alcoholic  neuritis.) 

Case  17. — A  boy  of  seventeen  years  complained  of  loss  of 
hearing  for  the  past  two  years  with  vertigo,  but  without  tin- 
nitus. His  deafness  was  accompanied  by  epileptic  seizures 
from  the  first,  and  his  eyes  showed  a  slight  indefinite  ocular 
nystagmus. 

He  heard  only  a  loud  conversational  voice  with  each  ear, 
but  was  unable  to  state  with  certainty  in  which  ear  he  heard 
the  fork  better  by  Weber's  test.  Rinne's  test  was  negative  for 
each  ear,  and  the  bone  conduction  was  shortened.  It  was 
doubtful  whether  he  heard  fork  C  1  with  either  ear,  and  he 
heard  fork  C  4  only  a  very  short  time.  He  heard  a  conversa- 
tional voice  through  the  two  and  one-half  meter  speaking  tube 
with  each  ear.     Each  membrana  tympani  was  normal. 

Since  he  had  an  indefinite  ocular  nystagmus,  it  was  neces- 
sary to  observe  this  carefully  under  smoked  or  colored  glasses 
before  making  the  turning  test,  so  as  to  recognize  any  change 
in  the  nystgmus  after  the  turning.  Turning  to  the  right  ten 
times  produced  nystagmus  to  the  left  for  thirty-nine  seconds, 
and  turning  to  the  left  ten  times  produced  nystagmus  to  the 
right  for  forty  seconds.  The  finger  test  was  important,  too, 
in  this  case,  because  he  had  a  disease  of  the  brain  (epilepsy). 
The  test  was  made,  but  was  normal. 

Diagnosis. — Otosclerosis  of  each  ear.  The  increased  irri- 
tability of  the  labyrinth  was  due  to  epilepsy,  and  the  disease  of 
the  cochlea  to  the  otosclerosis.     The  boy  had  congenital  am- 
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blyopia  (reported  from  the  eye  clinic),  ocular  nystagmus  and 
epilepsy,  so  he  is  a  degenerate. 

However,  the  family  history,  so  far  as  the  ears  are  con- 
cerned, was  negative. 

Case  18. — A  young  lady  of  twenty-three  years  came  to  the 
clinic,  at  the  request  of  her  family  physician,  for  an  examina- 
tion of  her  ears.  She  insisted  that  her  hearing  was  perfect, 
but  her  physician  felt  an  examination  was  necessary.  She 
gave  the  following  history :  Two  years  ago  she  had  an  attack 
of  optic  neuritis  in  the  left  eye,  which  yielded  to  treatment 
with  potassium  iodid.  Three  weeks  ago  she  had  a  recurrence 
of  the  inflammation  in  the  same  eye.  She  complained  of  a 
severe  headache  throughout  the  entire  head,  which  she 
could  not  localize  at  any  point.  In  addition,  she  had  intestinal 
catarrh. 

The  physical  examination  of  her  ears  revealed  a  normal  ear 
drum  on  each  side.  The  functional  tests  showed  the  following: 
The  conversational  voice  was  heard  at  a  distance  of  ten  meters 
and  the  whispered  voice  at  five  meters  with  each  ear.  Rinne's 
test  was  positive  for  each  ear,  but  Weber's  was  indefinite. 
Bone  conduction  was  normal,  and  she  heard  forks  C  1  and  C  4 
perfectly.  Spontaneous  nystagmus  was  present  and  was  most 
pronounced  when  she  looked  to  the  left.  Her  nystagmus  was 
purely  horizontal  and  was  central,  but  a  combined  horizontal 
and  rotary  may  be  either  central  or  vestibular  or  both.  As  it 
would  be  very  hard  to  tell  about  a  horizontal  nystagmus  pro- 
duced by  turning  with  the. head  erect,  in  this  case  the  caloric 
test  was  used,  as  this  test  produces  rotatory  nystagmus.  After 
syringing  the  right  ear  with  cold  water  she  had  a  rotatory  nys- 
tagmus while  looking  straight  ahead.  However,  the  horizontal 
nystagmus  did  not  disappear.  With  central  nystagmus  we 
cannot  tell  whether  it  is  first,  second  or  third  degree.  When 
central  nystagmus  is  present  the  movement  is  quite  pronounced 
upon  looking  either  to  the  right  or  to  the  left,  but  it  is  absent 
while  looking  straight  ahead.  With  central  nystagmus  we  may 
have  the  third  degree  without  the  first  or  second,  which  is  im- 
possible with  a  vestibular  nystagmus.  In  other  words,  with  a 
third  degree  vestibular  nystagmus  we  always  have  the  first  and 
second  degrees.  This  patient  vomited  spontaneously  and  with- 
out nausea  just  before  the  syringing,  but  not  during  or  after 
the  syringing,  so  we  are  dealing  with  a  central  lesion.  Cases 
of  vestibular  nystagmus  are  more  irritable  and  more  liable  to 
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vomit  during  or  after  the  syringing.  The  central  cases  are 
irregular  and  the  vestibular  ones  are  regular.  This  is  true  be- 
cause brain  tumors  develop  slowly,  and  nature  has  an  oppor- 
tunity to  adapt  herself  to  the  slowly  increasing  intracranial 
pressure  up  to  a  certain  point.  The  left  ear  failed  to  react  to 
cold  syringing. 

If  she  stood  erect,  with  her  feet  together  and  her  eyes  closed, 
she  fell  to  the  right;  if  she  trie*d  to  walk  a  straight  line,  she 
deviated  to  the  right.  While  standing  erect  with  her  head 
turned  to  the  left,  she  fell  forward.  In  all  positions  except  one 
she  fell  to  the  right  of  her  head.  Changing  the  direction  of 
the  quick  component  from  one  side  to  the  other  is  indicative  of 
a  brain  lesion.  Nystagmus  due  to  a  brain  tumor  (central)  is 
apt  to  increase  in  severity,  while  that  due  to  a  vestibular  disease 
diminishes.  For  instance,  a  cerebellar  abscess  will  suddenly 
increase  the  nystagmus.  The  changeable  character  of  the  nys- 
tagmus is  indicative  of  a  brain  lesion.  In  this  patient,  at  one 
time  the  nystagmus  was  rotatory,  at  another  horizontal,  and 
later  vertical.  Turning  to  the  left  produced  nystagmus  to  the 
right  for  seventeen  seconds,  while  during  the  turning  she  had 
strabismus. 

When  one  labyrinth  has  been  entirely  destroyed  the  other 
becomes  compensatory.  Therefore,  the  caloric  reaction  is 
lost  on  one  side,  but  it  is  present  on  the  other,  so  that  the  turn- 
ing test  is  normal.  The  finger  test  was  negative.  It  may, 
however,  change  at  any  time  to  the  abnormal  and  then  back  to 
normal  again.  At  one  time  she  falls  to  the  right,  but  at 
another  she  may  fall  to  the  left.  The  galvanic  test  was  neg- 
ative. The  cornese  were  sensitive  and  the  facial  nerves  nor- 
mal. 

Diagnosis. — Cerebellar  tumor.  It  is  possible  that  the  tumor 
was  farther  forward,  but  it  exerted  pressure  upon  the  cere- 
bellum. 

Case  19. — A  man,  age  forty-five  years,  presented  himself, 
July  26,  1911,  for  examination,  with  the  following  history: 
In  1898  his  head  was  run  over  by  a  carriage,  and  the  next  day 
he  had  nausea,  vomiting,  vertigo,  tinnitus  and  deafness.  His 
hearing  grew  steadily  worse,  so  that  in  two  months  he  was 
entirely  deaf  in  the  right  ear.  In  1909  he  thinks  he  had  mid- 
dle ear  catarrh.  Ever  since  the  accident  he  has  had,  from 
time  to  time,  a  swelling,  with  pain,  behind  the  right  ear. 
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The  examination  of  the  hearing  revealed  the  following: 
The  right  ear  was  totally  deaf.  With  the  left  he  heard  a  con- 
versational voice  at  seven  meters  and  the  whispered  voice  at 
two  to  three  meters.  By  Weber's  test  the  sound  was  lateral- 
ized  in  the  left  ear.  Rinne's  test  was  positive  for  the  left  and 
infinitely  minus  for  the  right,  as  he  heard  the  fork  when  held 
over  the  right  mastoid  only  in  the  left  ear.  The  bone  and  air 
conduction  were  both  shortened  for  the  left  ear,  although  he 
heard  forks  C  1  to  C  4. 

Examination  of  the  eyes  showed  an  absence  of  spontaneous 
nystagmus.  The  right  ear  was  then  syringed  and  produced 
nystagmus  to  the  left,  which  was  normal.  Turning  to  the  left 
ten  times  produced  nystagmus  to  the  right  for  twenty  seconds, 
and  turning  to  the  right  ten  times  produced  nystagmus  to  the 
left  for  fifteen  seconds,  which  is  normal.  The  finger  test  was 
normal  after  turning  to  the  right,  but  after  turning  to  the  left 
the  patient  either  struck  the  observer's  finger  part  of  the  time 
or  passed  to  the  right  of  the  observer's  finger.  (Barany  has 
seen  a  few  cases  which  are  atypical,  and  this  case  is  atypical.) 

This  patient's  deafness  was  due  either  directly  or  indirectly 
to  the  traumatism.  If  directly,  it  must  have  been  due  to  a 
fracture  (basal)  or  a  hemorrhage  or  both.  If  indirectly,  to 
atrophy  or  degeneration  of  the  eighth  nerve.  The  cochlear 
division  of  the  eighth  is  more  susceptible  to  toxins  and  trauma 
than  the  vestibular.  This  patient  had  the  symptoms  of  a 
basal  fracture  for  three  weeks  after  the  injury,  so  the  cochlea 
or  cochlear  nerve  must  have  been  involved.  Possibly  there 
was  also  some  degeneration  of  the  vestibular  nerve.  This  can 
be  determined  by  the  galvanic  test  of  both  ears  simultaneously 
or  by  syringing  both  ears  simultaneously.  Syringing  both  ears 
simultaneously  with  cold  water  produced  in  one-half  minute 
nystagmus  to  the  right,  showing  that  the  right  vestibular 
apparatus  was  less  irritable  than  the  left. 

Diagnosis. — Basal  fracture  involving  the  right  side  in  1898, 
with  subsequent  atrophy  of  the  eighth  nerve  on  the  right 
(cochlear  division  entirely  and  vestibular  partly). 
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SOME  CONDITIONS  ASSOCIATED  WITH  THE  LOSS 
OF  CEREBROSPINAL  FLUID.* 

By  R.  Bishop  Canfif.ld,  M.  D., 

Ann  Arbor. 

I  wish  to  relate  to  this  society  the  following  cases,  during 
observation  upon  which,  either  before  or  after  operation,  there 
appeared  an  escape  of  cerebrospinal  fluid,  and  to  draw  some 
conclusions  from  them. 

Case  1. — Airs.  Lizzie  A.,  aged  fifty-two  years,  Jackson, 
Michigan.  Patient  presented  herself  on  account  of  a  suppura- 
tive otitis  media  on  the  left  side,  with  dizziness.  During  child- 
hood she  had  had  scarlet  fever,  since  which  time  the  ear  has 
discharged  at  intervals.  Four  years  ago  she  had  a  mastoid 
operation  in  San  Francisco.  The  ear  and  mastoid  healed  after 
about  one  year's  postoperative  treatment.  Patient  remained 
well  for  some  months,  following  which  occasional  suppuration 
has  been  noted.  About  three  weeks  ago  swelling  appeared 
over  mastoid.  Since  this  time  she  has  been  dizzy,  staggers  to 
the  right,  and  has  been  frequently  naliseated. 

Examination  of  the  left  ear  showed  great  destruction  of  the 
tympanic  membrane ;  tympanum  contained  small  quantity  of 
somewhat  foul  smelling,  purulent  discharge.  Easily  bleeding 
granulation  tissue  noted  around  the  oval  window.  Mastoid 
scar  infected,  red  and  swollen. 

Hearing  test. — Conversational  voice,  not  heard.  Weber  to 
the  right.  Rinne  negative.  Schwabach  heard  in  the  right 
ear.  C-1  not  heard.  C-4  not  heard.  Nystagmus  of  one  de- 
gree to  both  sides. 

Turning  test. — Turning  to  the  right,  after-nystagmus  of 
fifteen  seconds.  Turning  to  the  left,  after-nystagmus  of  fifteen 
seconds.    Caloric  test,  negative.    Fistula  test,  negative. 


♦Read  before  the  American  L,ciryne;ological,  Rhinologidal  and  Oto- 
laryngological    Society,  Washington,  D.  C,  May  10,  1913. 
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Radical  mastoid  operation.  Mastoid  showed  the  effect  of 
previous  operation,  pus  and  gfranulation  tissue  in  the  antrum, 
middle  ear  and  attic,  easily  bleeding  granulation  tissue  about 
the  oval  window.  Footplate  of  the  stapes  in  position,  although 
very  loose.  Labyrinth  not  opened.  Good  recovery  from  the 
anesthetic. 

For  eight  days  after  the  operation  patient  showed  a  spon- 
taneous rotatory  nystagmus  to  the  right,  which  gradually  dis- 
appeared. During  the  after-dressings  the  stapes  could  not  be 
seen.  During  this  time  there  was  an  oozing  of  clear  fluid  from 
the  oval  window.  This  reappeared  as  fast  as  it  could  be 
mopped  away.  At  several  dressings  it  was  observed  long 
enough  to  make  it  certain  that  more  fluid  appeared  than  could 
have  been  contained  in  the  labyrinth,  consequently  it  was  con- 
cluded that  this  must  be  cerebrospinal  fluid.  This  escape  of 
fluid  persisted  for  about  ten  days,  after  which  it  ceased.  Re- 
covery uneventful. 

Case  2. — Mrs.  Polly  R.,.  age  forty-six  years.  Patient  was 
referred  to  the  clinic  of  otolaryngology  on  account  of  a  right 
suppurative  middle  ear  disease.  She  had  had  measles  forty- 
two  years'ago,  since  which  time  her  ear  had  continued  to  dis- 
charge. About  seventeen  years  ago  had  periodic  attacks  of 
dizziness.  At  this  time  several  polyps  were  removed,  which 
operation  relieved  her  of  her  vertigo.  For  many  years  she 
has  had  pain  on  the  right  side  of  the  head  in  the  parietal  and 
mastoid  region.  She  suffers  from  occasional  attacks  of  ver- 
tigo and  feels  like  falling  to  the  right.  Two  weeks  ago  had 
a  severe  chill. 

Examination. — Conjunctivae  both  sides  anesthetic.  Pharynx 
slightly  anesthetic.  Right  ear,  marked  destruction  of  the  tym- 
panic membrane,  tympanum  contains  foul  smelling  pus,  mas- 
toid slightly  tender  to  pressure. 

Hearing  test. — Conversational  voice,  not  heard.  Weber  to 
the  left.  Rinne  negative.  Schwabach  heard  in  the  opposite 
ear.  C-1  not  heard.  C-4  not  heard.  Spontaneous  nystag- 
mus, none. 

Turning  test. — Turning    to    the  left,    after-nystagmus    of. 
twelve  seconds.     Turning  to  the    right,    after-nystagmus    of 
twelve    seconds.     Caloric    test    negative.     Fistula    symptoms 
positive. 

July  5,  1912.     Radical  mastoid  and  Hinsberg  labyrinth  oper- 
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ation.  Superficial  sclerosis.  Deeper  parts  of  the  mastoid, 
antrum  and  middle  ear  filled  with  pus  and  cholesteatoma.  No 
fistula  through  canal  system  noted.  Stapes  absent.  Oval 
window  covered  by  elastic  membrane  resembling  scar.  Upon 
opening  the  vestibule  there  was  free  hemorrhage ;  granulation 
tissue  not   seen. 

July  17,  1912.  Patient  complains  somewhat  of  dizziness. 
Horizontal  and  rotatory  nystagmus  to  the  left  of  one  degree. 
Two  days  later  nystagmus  had  disappeared. 

July  28,  1912.  Clear  fluid  escaping  from  the  labyrinth. 
This  fluid  of  sufficient  quantity  to  preclude  its  formation  in 
the  labyrinth.     Discharge  persisted  for  about  ten  days. 

August  24,  1912.     Patient  well. 

Case  3. — Mrs.  Sarah  V.,  age  fort> -three  years,  Ann  Arbor, 
Michigan.  Patient  presented  herself  in  the  clinic  of  oto- 
laryngology with  a  history  of  having  had  a  discharging  ear 
since  childhood.  She  has  occasionally  had  severe  pain  over 
the  left  mastoid  and  left  side  of  head,  and  has  had  occasional 
attacks  of  dizziness,  during  which  she  has  not  fallen,  but  has 
felt  great  discomfort.  Examination  of  the  left  ear  showed 
the  deeper  parts  of  the  canal  filled  with  foul-smelling  crusts 
and  pus,  with  some  thickening  of  the  anterior  inferior  canal 
wall  and  great  destruction  of  the  tympanic  membrane.  Shrap- 
nell's  membrane,  posterior  to  the  short  process,  was  lacking; 
stapes  and  incus  plainly  seen  through  perforation.  After  con- 
siderable nonoperative  treatment  without  improvement  in  her 
condition,  a  radical  mastoid  operation  was  advised.  This 
was  performed  April  27,  1909.  A  tedious  but  satisfactory 
convalescence  was  established  and  the  patient  made  a  satisfac- 
tory recovery. 

October  28,  1909.  vSince  the  radical  mastoid  operation  there 
have  been  times  when  the  ear  would  discharge  somewhat. 
During  the  periods  of  discharge  she  felt  perfectly  well,  but 
between  attacks  complained  of  some  dizziness  and  pressure 
in  the  head.  Examination  of  the  ear  at  this  time  showed  it  to 
be   completely  epidermatized. 

January  31,  1910.  For  several  weeks  the  patient  felt  per- 
fectly well  and  gained  in  weight ;  ear  has  remained  dry.  Re- 
cently ehe  has  had  some  dizziness  and  pain  in  the  head  and 
sense  of  discomfort  in  the  left  eye.  There  is  a  slight  horizontal 
nystagmus  of  one  degree  to  both  right  and  left.     From  this 
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time  on  the  patient  was  treated  occasionally  in  this  and  the 
neural  clinic. 

October  14,  1911.  Nystagmus  of  one  degree  to  both  right 
and  left.  Turning  to  the  right  showed  after-nystagmus  of 
twenty- two  seconds :  turning  to  the  left  showed  after-nystag- 
mus of  forty-five  seconds,  with  marked  dizziness.  Irrigation 
of  the  left  ear  with  cold  water  showed  slight  horizontal  and 
rotatory  nystagmus  when  eyes  were  turned  to  the  opposite 
side,  lasting  a  very  few  seconds,  without  dizziness.  Irriga- 
tion of  the  right  ear  with  cold  water  showed  horizontal  and 
rotatory  nystagmus  to  the  left,  lasting  one  minute  and  fifty  sec- 
onds, with  marked  dizziness. 

October  17,  1911.  Turning  to  the  right  gives  an  after- 
nystagmus  of  twenty  seconds  w^ith  marked  vertigo.  Turning 
to  the  left,  no  after-nystagmus  and  very  slight  vertigo.  Irriga- 
tion of  the  left  ear  with  cold  water  gives  a  slight  horizontal 
and  rotatorj'  nystagmus  to  the  opposite  side.  Patient  stone 
deaf.     Leucocytosis,   10,500. 

November  1,  1911.  The  following  operation  was  per- 
formed under  ether:  Old  mastoid  wound  opened  up,  found 
perfectly  epidermatized.  Wound  cavity  discovered  as  at  pre- 
vious operation.  As  the  operation  progressed  there  was  dis- 
covered a  sac  capable  of  holding  probably  one-half  dram  of 
material,  with  an  opening  into  the  tympanic  end  of  the 
eustachian  tube.  This  sac  was  curetted  away.  The  cerebel- 
lum was  uncovered  and  an  attempt  made  to  open  the  labyrinth 
from  behind.  On  account  of  the  escape  of  cerebrospinal  fluid 
from  a  small  circular  opening  in  the  dura,  which  was  proba- 
bly a  large  perilymphatic  duct  opening  atypically  into  the  sub- 
dural space,  this  stage  of  the  operation  was  not  permitted. 
The  labyrinth,  however,  was  opened  widely  from  in  front. 
As  a  result  of  the  packing  necessary  to  control  the  flow  of  the 
cerebrospinal  fluid,  the  opening  in  the  dura  was  much  en- 
larged. One  stitch  was  then  taken  in  the  dura.  The  patient 
made  a  good  recovery  from  the  anesthetic. 

November  3,  1911.  Following  the  operation  the  patient's 
subjective  symptoms  improved  remarkably,  and  she  said  that 
she  felt  better  than  for  a  long  time.  She  developed  a  slight 
nystagmus  of  one  degree  to  the  opposite  side,  which  persisted 
for  three  or  four  days.  On  the  second  day  following  the 
operation  the  amount  of  cerebrospinal  fluid  lost  increased  so 
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markedly  that  the  bandages,  pillow  and  upper  part  of  the  bed 
were  soaked  for  three  days.  The  patient  developed  a  tem- 
perature, stiff  neck,  Kernig's,  Babinski,  edema  of  the  retinae 
and  some  opisthotonos.  She  became  somewhat  stuporous. 
However,  a  leucocytosis  did  not  develop.  It  was  apparent 
that  the  patient  was  rapidly  growing  worse  and  without  some 
further  operative  interference  would  probably  die  shortly.  On 
this  account  the  following  operation  was  done  at  midnight: 
The  dura  of  a  dog  was  secured  and  tamponed  firmly  against 
the  cerebellum  in  such  a  way  as  to  cover  the  exposed  cere- 
bellar tissue  and  compleetly  close  the  opening,  which  at  this 
time  was  about  the  size  of  the  middle  finger.  Following  this 
procedure  the  patient  was  put  in  bed  with  the  head  of  the  bed 
elevated.  Following  this  operation  the  cerebrospinal  fluid 
ceased  to  escape,  and  there  was  a  marked  improvement  in  the 
patient's  subjective  condition  with  decrease  in  pain  and  de- 
crease in  temperature. 

November  7,  1911.  Despite  occasional  attacks  of  severe 
occipital  and  right-sided  headache,  and  the  fact  that  her  tem- 
perature ranges  from  101  degrees  to  104.6  degrees,  the  pa- 
tient's subjective  condition  continues  to  improve.  Today 
patient  had  a  slight  nose  bleed.  The  wound  was  dressed  and 
found  perfectly  clean,  the  dural  graft  was  in  position  and 
there  was  no  escape  of  cerebrospinal  fluid.  A  Widal  test 
was  ordered  and  was  negative. 

November  9,   1911.     For  each  succeeding  day  the  highest 

temperature  is  lower  than  the  day  before,  the  highest  for  today 

.     being  102.6  degrees.     Last  night  patient  complained  of  pain 

,     "l  ""he  epigastrium  and  fainted.     An  ice  cap  was  placed  over 

.  -^  art  and  a  turpentine  stupe  over  the  abdomen.     The  pa- 

j       ,  It  very   little.     She   feels    fairly    well    today.     The 

,  'is  dressed  and    found    perfectly    clean.     Although 

there  was  sn  ,.    -  ..u     j        •         ^.i 

J  -F  tVi*ii  ^"^^  discharge  on  the  dressmgs,  there  was  no  evi- 

.  .      escape  of  cerebrospinal  fluid,  and  the  dural  graft 

^,      ^r  11     '^'>n.     The  white  blood  count  was  6,500. 

Then  follow         ,  ^-.  ,  . 

'p        A      T^  J   '^  an  uneventful  convalescence. 

p*  .     ,    •     1  S.,  age  twenty-three  years,  Kalamazoo,  Mich- 

°     ■    .  r      '  1  vas  referred  to  the  clinic  of  otolaryngology 

on  account  of  a  al  i,.    ,        .  j^  n       ^-i    •  /u 

,        .      1      s^ischargmg  ear.    He  was  well  until  six  months 

^  '.        ,   .     ,,  .     r'ame  rather  suddenly  dazed  and  stupid.     He 
continued  in  this  to         ...        ,        u   \    ^■u  i  uu     * 

condition   for  about    three    weeks,  without 
e 
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much  fever  or  other  symptoms  than  this  mental  terror.  After 
this  he  made  a  gradual  improvement  and  gained  considerably 
in  weight.  After  about  two  months  he  was  able  to  look  for 
work,  although  he  did  not  take  a  position.  About  six  weeks 
ago  he  took  cold,  at  which  time  the  ear  began  to  pain.  Pain 
in  the  ear  and  discomfort  in  the  right  side  and  back  of  head 
continued  until  this  time.  During  this  time  has  also  com- 
jplained  of  occasional  severe  frontal  headache.  A  week  ago 
the  ear  began  to  discharge  a  clear  fluid.  Five  days  ago  com- 
plained of  severe  frontal  headache  in  the  evening,  and  on  the 
following  morning  was  found  unconscious.  He  remained  un- 
conscious for  twenty-four  hours,  and  since  then  has  been 
semiconscious  and  has  complained  of  great  pain  in  head  and 
neck. 

Examination. — He  appears  stuporous.  Answers  questions 
indifferently  well  and  slowly.  He  knows  his  name,  but  not 
where  he  is.  His  neck  is  stiff.  Double  Kemig's  and  Babin- 
sky.  Patellar  reflex  absent.  Pupils  dilated.  Nerve  head  and 
fundi  slightly  fluffy.  Double  facial  paralysis,  more  marked 
on  the  left  side.  Leucocytosis,  28.000.  Urine  shows  large 
quantity  of  albumin  and  many  casts.  Cerebrospinal  fluid  is 
purulent  and  contains  many  streptococci.  Does  not  reduce 
Fehling's  solution.  Right  ear  concha  is  filled  with  perfectly 
clear  fluid,  deeper  parts  of  canal  contain  pus.  A  clear  fluid 
is  seen  escaping  from  the  Rivinian  segment.  It  pulsates  rap- 
idly and  is  apparently  cerebrospinal  fluid.  Tympanic  mem- 
brane is  dark  and  retracted  in  the  anterior  portion  and  bulg- 
ing in  the  posterior  half.  Mastoid  not  tender.  Tongue  dry. 
Buccal  cavity  and  tongue  covered  with  crusts.  Teeth  cov- 
ered with  sordes.  Drainage  of  the  basal  cistern  was  imme- 
diately made  according  to  the  method  of  Haynes.  When  the 
dura  was  opened,  cerebrospinal  fluid  escaped  freely.  This 
fluid  contained  large  floccules  of  pus.  The  base  of  the  brain 
was  irrigated  with  warm  normal  salt  solution  during  the  oper- 
ation. The  patient  recovered  from  the  anesthetic  in  good 
condition,  although  respiration  was  very  slow  and  deep,  six 
per  minute.  It  was  noted  that  immediately  after  the  lumbar 
puncture,  which  was  done  before  the  operation,  the  ear  ceased 
to  discharge.     Two  days  later  the  patient  died. 

Autopsy  showed  a  plastic  basal  meningitis  with  extension 
along  the  fissure  of  Sylvius.     The  apex  of  the  right  temporal 
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bone  was  occupied  by  a  very  large  pneumatic  cell  containing 
cerebrospinal  fluid  and  pus.  The  perforation  through  the 
wall  of  this  cell  had  permitted  the  entrance  of  infection  to  the 
subdural  space  and  the  escape  of  the  cerebrospinal  fluid  exter- 
nally into  the  pneumatic  structure  of  the  temporal  bone, 
thence  to  the  middle  ear  and  external  canal. 

Case  5. — William  S.,  aged  forty-two  years,  Kalamazoo, 
Michigan.  Patient  was  referred  to  this  clinic  on  account  of 
a  carcinoma  of  the  temporal  bone  which  had  been  present  for 
about  a  year.  Examination  showed  an  extensive  squamous 
cell  carcinoma,  involving  the  external  canal,  middle  ear  and 
mastoid,  and  which  had  perforated  through  the  mastoid  cor- 
tex to  involve  the  soft  parts.  The  labyrinth  did  not  react  to 
the  physiologic  tests. 

December  27,  1912.  Radical  mastoid  operation  was  per- 
formed and  a  large  mass  of  carcinoma  removed,  together  with 
the  auricle.  Patient  made  a  good  recovery  and  the  wound 
became  clean. 

February  5,  1913.  On  account  of  the  appearance  of  a 
spontaneous  nystagmus  of  the  third  degree  to  the  diseased 
side  and  marked  disturbance  of  the  equilibrium,  it  was  decided 
to  resect  the  temporal  bone.  This  was  accordingly  done.  It 
had  been  the  intention  to  remove  the  affected  meninges  and 
to  do  a  dural  transplantation,  but  inasmuch  as  it  was  discov- 
ered during  the  operation  that  the  disease  was  too  extensive, 
this  transplantation  was  not  made.  During  the  operation  and 
for  some  days  afterwards  there  was  a  free  discharge  of  cere- 
brospinal fluid.  This,  however,  ceased  and  the  patient  made 
a  good  recovery.  He  was  discharged  to  the  care  of  his  fam- 
ily physician  to  die  a  month  or  two  later  as  a  result  of  the 
recurrence  of  the  growth. 

Case  6. — Elizabeth  M.,  age  four  years,  Frankenmuth,  Mich- 
igan. Patient  was  referred  to  the  clinic  of  otolaryngology 
from  the  neural  clinic  with  the  following  history :  Nine 
months  ago  she  fell  on  a  toy  boat,  the  mast  of  which  was  made 
of  a  knitting  needle.  The  needle  entered  the  orbit  just  below 
the  eye.  A  piece  of  the  needle  two  inches  long  was  removed 
immediately  and  the  wound  healed.  It  did  not  affect  the  eye- 
ball or  vision  apparently.  The  wound  healed  within  a  few 
days.  After  that  she  complained  of  headache,  vomiting,  more 
or  less  constant  sleeplessness,  and  about  four  weeks  after,  an 
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incision  was  made  at  the  inner  side  of  the  eyeball,  from  which 
pus  escaped.  Six  weeks  after  that  Dr.  Slack  of  Saginaw 
operated  upon  the  orbit  and  removed  another  piece  of  steel 
about  two  inches  long,  which  showed  blunt  and  broken  ends. 
The  parents  believe  that  the  needle  was  broken  off  before 
the  accident  happened  and  that  this  part  is  the  end  of  the 
needle,  but  this  is  not  absolutely  certain.  The  child  remained 
well  after  this  part  was  removed  until  about  seventeen  days 
ago,  when  she  began  to  complain  of  headache,  sharp  and 
piercing  in  character.  She  vomited  and  was  sleepless.  No 
dizziness  nor  staggering  was  noted.  When  the  trouble  began 
seventeen  days  ago  she  complained  of  pain  only  in  the  left 
frontal  region,  but  now  the  pain  is  on  both  sides.  She  vom- 
its less  frequently  now  than  formerly,  and  has  slight  fever. 
Temperature  has  been  moderate,  from  99°  to  100°  and  101° 
or  more  in  the  evening.  She  has  not  had  any  cross  eyes  in 
the  last  seventeen  days.  There  is  no  rigidity  in  the  back  of 
the  neck.  She  is  irritable  to  noises  and  light,  but  apparently 
not  excessively  so. 

Neural  examination:  Patient  is  able  to  sit  up,  whines  con- 
stantly, has  an  expression  as  if  in  pain.  Says  that  she  is  in 
pain,  but  does  not  know  where  it  is.  She  responds  to  ques- 
tions, but  evidently  does  not  understand  fully.  Head:  The 
pupils  are  equal  and  react  to  light  and  accommodation.  There 
is  no  strabismus  nor  extraocular  palsy.  No  tremor  or  atrophy 
of  the  tongue,  no  facial  paralysis,  no  fever,  no  rigidity  or  re- 
traction of  the  back  of  the  neck.  There  is  a  small  scar  just 
outside  the  internal  canthus  of  the  left  eye  in  the  lower  eyelid, 
slight  ptosis.  No  Kemig  or  Babinsky.  Chest  and  abdomen 
negative.  Urine  negative.  Blood:  Red.  5,125,000;  white, 
16,000:  hemoglobin,  70  per  cent. 

December  10,  1910.  Transferred  to  this  clinic  for  examina- 
tion and  operation.  Ear,  nose  and  throat  examination  nega- 
tive. 

Operation. — Usual  frontal  sinus  incision  through  the.  left 
eyebrow  to  the  median  line.  Vertical  incision  upward  two 
inches  long  in  the  median  line,  periosteum  retracted,  cortex 
negative.  Frontal  sinus  opened  and  found  negative.  Entire 
frontal  wall  of  frontal  sinus  removed.  Dura  uncovered  one 
inch  in  diameter.  Dura  bulged  strongly  forward,  marked  pul- 
sation.    U-shaped  flap,  base  upwards,  one-half  inch  in  diam- 
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eter,  followed  promptly  by  small  brain  hernia.  Brain  deeply 
incised  in  all  directions  with  negative  result.  Dural  flap 
sutured  with  catgut.  Skin  incision  sutured  for  primary  union. 
Good  recovery  from  ether.  For  a  week  following  the  oper- 
ation the  patient  was  in  good  condition,  pain  on  the  left  side 
of  the  head  slightly  greater  than  before  operation.  Tem- 
perature normal. 

December  23,  1910.  Having  been  restless  for  the  past  two 
or  three  days,  on  this  morning  she  suddenly  lasped  into  semi- 
consciousness, from  which  she  could  be  aroused  with  dif- 
ficulty.    Both  optic  discs  were  swollen. 

Operation. — Original  incision  opened,  dura  found  bulging 
strongly;  area  of  bulging  was  incised  and  a  large  amount  of 
creamy  pus  escaped.  Following  the  escape  of  pus  clear  fluid 
escaped  from  the  depths ;  no  doubt  cerebrospinal  fluid.  For 
ten  days  following  the  operation  both  pus  and  pulsating  spinal 
fluid  escaped  at  the  time  of  dressing.  The  wound  was  dressed 
daily  with  a  Whiting  brain  searcher. 

January  16,  1911.  For  sixteen  days  the  wound  has  been 
clean,  and  no  cerebrospinal  fluid  has  escaped ;  that  is,  the  ven- 
tricular fistula  has  closed. 

Operation. — Wound  edges  freshened  and  sutured.  During 
this  operation  it  was  noted  that  the  dura  bulged  forward 
through  the  opening  in  the  skull  the  size  of  a  small  hazel  nut. 
It  was  very  elastic  and  thin,  and  there  seemed  to  be  some  fluid 
behind  it.  On  account  of  the  absence  of  symptoms  and  the 
fact  that  the  brain  had  been  searched  carefully  on  several  occa- 
sions since  bulging  had  taken  place,  the  brain  was  not  opened. 

January  19,  1911.  For  two  days  following  the  operation  the 
patient  remained  in  good  condition,  but  on  the  following  day 
had  a  rise  of  temperature,  became  very  irritable  and  showed  a 
leucocytosis  of  21,000.  Her  disposition  changed  suddenly 
and  completely ;  she  became  irritable  and  showed  violent  fits 
of  temper.  She  complained  of  severe  headache  on  the  left 
side  of  her  head.  On  account  of  these  symptoms  the  skin 
incision  was  reopened  and  the  brain  incised,  brain  searcher 
introduced  and  a  second  abscess  discovered  at  a  somewhat 
deeper  level  than  that  occupied  by  the  first  one.  Immediately 
following  the  operation  the  patient's  condition  changed  en- 
tirely and  she  became  happy  and  contented.  Her  convales- 
cence was  uneventful,  except  for  an  attack  of  nasal  coryza. 
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This  case  is  of  considerable  interest  because  of  the  fact 
that  the  abscess  was  a  double  one  and  could  be  clearly  dem- 
onstrated as  such.  Again,  it  is  a  very  rare  thing  to  have  a 
deep  brain  abscess  recover.  It  is  also  interesting  to  note  the 
effect  of  the  abscess  on  the  child's  disposition.  When  she  was 
brought  in  for  the  second  operation  she  was  the  picture  of  a 
very  naughty  child  with  a  violent  temper ;  she  cried  and  struck 
at  her  nurse;  but  after  the  abscess  was  drained  and  immedi- 
ately upon  coming  out  from  her  anesthetic,  she  showed  a  very 
sweet  and  lovable  disposition.  Since  this  operation  she  has 
been  perfectly  content,  happy  and  obedient.  At  the  present 
time  she  has  a  slight  divergent  strabismus  and  a  slight  regu- 
larity in  her  gait. 

The  method  of  conducting  the  after-treatment  of  this  brain 
abscess  may  be  worthy  of  mention.  The  abscess  was  neither 
packed  nor  irrigated,  but  was  investigated  daily  by  means  of 
the  Whiting  brain  searcher,  an  instrument  which  permits  one 
to  examine  thoroughly  ever}-  part  of  the  abscess  cavity,  wipe 
it  out  gently  and  in  this  way  by  means  of  reflected  light  to 
control  satisfactorily  the  healing  process. 

Case  7. — Glenn  S.,  age  eighteen  years,  Paw  Paw,  Michigan. 
Patient  was  referred  to  the  clinic  of  otolaryngology  on  ac- 
count of  discharging  wound  in  forehead  and  his  mental  con- 
dition. Patient  well  and  strong  until  the  present  illness.  Two 
months  ago  he  had  a  head  cold  with  free  discharge  of  matter 
from  the  nose.  During  this  time  complained  of  great  head- 
ache and  sleepiness.  Patient  would  answer  questions,  but 
would  drop  off  to  sleep  during  conversation.  Slept  most  of 
the  time.  This  condition  of  drowsiness  lasted  for  two  or  three 
days.  Patient  not  in  bed,  but  apparently  weak.  Felt  better 
and  walked  four  miles.  Then  took  an  eighteen  mile  drive  to 
visit  his  brother.  During  his  visit  complained  of  headache, 
chiefly  in  the  left  frontal  region.  At  times  would  appear  nor- 
mal and  then  again  stupid.  Xose  ceased  to  discharge.  Re- 
mained home  for  about  three  weeks,  gradually  getting  weaker 
and  complaining  continually  about  the  pain  in  his  head.  His 
father  noticed  that  he  was  somewhat  confused  in  his  speech. 
He  frequently  said  that  he  was  feeling  "bigger,"  no  doubt 
meaning  that  he  felt  better.  He  began  to  complain  that  he 
was  seeing  double,  and  the  father  noted  that  the  left  eye 
turned  in  toward    the  nose.     He    was    taken  to    a  hospital. 
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where  an  operation  was  performed.  After  the  operation  he 
made  some  improvement,  his  eyes  became  straight  and  his 
mental  condition  improved.  Three  weeks  before  his  admis- 
sion into  this  hospital  he  was  again  anesthetized,  and  an  intra- 
nasal operation  was  performed  for  the  purpose  of  securing 
drainage  from  the  left  frontal  sinus.  He  continued  to  im- 
prove and  was  finally  sent  to  his  home  physician  for  observa- 
tion. During  his  residence  in  his  home  hospital  he  was  not 
dressed  by  his  physician,  but  was  cared  for  by  the  nurse,  from 
which  it  may  be  thought  that  his  condition  was  not  considered 
serious.  After  returning  to  his  home  the  wound  in  his  fore- 
head did  not  heal,  but  continued  to  discharge  foul  pus.  His 
m.ental  condition  did  not  arouse  comment.  On  the  night  pre- 
vious to  his  coming  under  my  observation  he  began  to  show 
mental  derangement;  for  example,  when  his  father  attempted 
to  give  him  an  enema,  the  patient  placed  the  tube  in  his  own 
ear.  Later  in  the  evening  he  becam  stupid,  his  answers  be- 
came delayed,  and  he  again  spoke  of  feeling  "bigger"  instead 
of  better. 

When  he  was  brought  to  the  University  Hospital  he  was 
somewhat  emaciated,  but  was  strong  enough  to  assume  the 
active  position  in  bed  and  to  turn  towards  the  examiner  with- 
out assistance.  He  showed  no  paralysis.  The  knee  jerk  was 
slightly  increased  on  the  right  side,  and  there  was  slight  evi- 
dence of  a  Babinski's  sign  on  that  side.  He  also  showed  a 
double  optic  papillitis,  more  marked  on  the  left  side.  His 
breath  was  foul,  and  the  same  foul  odor  was  noted  in  the 
perspiration.  He  knew  his  name,  his  home  and  where  he  was, 
but  in  other  matters  his  memory  was  defective.  He  answered 
questions  intelligently  but  slowly,  and  always  in  complete  sen- 
tences. If  asked  if  he  had  pain,  he  replied,  ''I  have  no  pain," 
etc.  As  soon  as  he  had  answered  he  would  close  his  eyes  and 
sink  into  a  sort  of  stupor. 

A  sinus  was  present  in  the  center  of  the  left  eyebrow, 
through  which  foul  pus  escaped.  A  probe  passed  gently  into 
the  sinus  discovered  no  bone.  On  account  of  the  location  of 
the  suppurative  process  and  the  patient's  mental  condition,  a 
diagnosis  of  probable  left  frontal  lobe  abscess  was  made  and 
an  immediate  operation  advised. 

May  25,  1910.  Operation. — A  U-shaped  flap  was  turned  up 
from  the  left  forehead.     The  anterior  wall  of  the  left  frontal 
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sinus  was  absent,  and  the  frontal  sinus  was  found  filled  with 
foul  pus  and  prolapsed  brain  tissue.  An  opening  through 
the  posterior  wall  of  the  frontal  sinus,  about  one-half  inch  in 
diameter,  was  discovered.  Over  this  area  the  dura  was  gan- 
grenous, while  the  bone  in  the  neighborhood  was  carious. 
This  condition  rendered  the  formation  of  an  osteoplastic  flap 
impossible.  The  inner  table  was  then  removed  until  healthy 
dura  was  uncovered  in  all  directions.  To  do  this  it  was  nec- 
essary to  uncover  an  area  about  one  and  one-half  inches  in 
diameter.  A  sinus  was  discovered  through  the  dura  at  a  point 
about  one-half  inch  above  the  center  of  the  eyebrow.  Through 
this  sinus  pus  escaped.  On  account  of  the  condition  of  the 
dura,  a  dural  flap  was  impossible;  therefore  the  brain  was 
freely  incised  to  permit  the  escape  of  indescribably  foul  pus, 
the  odor  of  which  must  be  experienced  in  order  to  be  appre- 
ciated. This  pus  continued  to  escape  for  about  fifteen  min- 
utes. During  this  time  a  very  small  amount  of  anesthetic 
was  needed,  and  the  pulse  increased  about  twenty  beats  per 
minute.  The  right  frontal  sinus  was  opened  and  found  to  be 
filled  with  foul  pus  and  necrotic  tissue.  The  frontal  sinuses 
were  packed  with  iodoform  gauze,  the  brain  cavity  not  being 
packed.  No  sutures  were  taken.  The  patient  regained  con- 
sciousness on  the  table  and  was  returned  to  bed  feeling  bet- 
ter than  before  the  operation. 

At  the  second  dressing  about  one  and  one-half  ounces  of 
cerebrospinal  fluid  escaped  from  the  depths  of  the  wound,  and 
from  them  on  daily  for  a  week  cerebrospinal  fluid  was  seen 
to  escape,  at  the  end  of  which  time  the  ventricular  fistula 
healed.  He  died  three  weeks  after  the  operation  without 
symptoms  of  meningitis. 

Case  8. — Mr.  B.,  age  thirty-five  years,  Detroit,  Michigan. 
Patient  was  referred  to  the  clinic  of  otolaryngology  from  the 
surgical  clinic,  where  he  was  being  treated  for  discharging 
sinus  near  the  median  line  in  the  left  frontal  region.  Present 
trouble  began  nine  months  ago,  at  which  time  he  struck  his 
head  on  the  fitting  of  a  steam  pipe.  Later  had  pain  and  spon- 
taneous rupture  of  the  skin,  with  free  discharge  of  pus.  At 
this  time  the  skin  was  freely  incised  at  about  the  midpoint 
of  the  left  frontal  sinus,  and  since  that  time  he  has  had  more 
or  less  persistent  purulent  discharge.  Patient  states  that  nine 
years  previous  to  this  he  had  an  accident  while  in  a  lumber 
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camp,  which  resulted  in  unconsciousness  for  forty-seven  days 
and  necessitated  trephining.  Present  examination  showed  the 
left  eye  missing  (due  to  the  accident  nine  years  ago  above  men- 
tioned). Deep  crater-like  scar  over  the  midpoint  of  the  left 
frontal  sinus,  at  which  point  patient  had  been  trephined,  and 
median  to  this  is  a  small  granulating  sinus  from  which  escapes 
thick  pus.  The  throat  is  negative  except  for  chronic  pharyn- 
gitis. Nose  shows  small  sharp  spur  low  down  on  the  right 
side,  high  deviation  and  small  dislocation  of  the  cartilage  on 
the  left  side.  No  pus  noted  in  nose.  Transillumination 
showed  right  frontal  sinus  to  transmit  light  freely ;  less  light 
is  transmitted  on  the  left  side.  Ethmoid  regions  on  both  sides 
transmit  light  freely.  Transillumination  of  the  antra  nor- 
mal, light  reflexes  and  sclera  being  obtained  on  both  sides. 
Radiograph  shows  shadow  inside  the  cranium  at  the  level 
of  the  frontal  sinus.     Physical  examination  was  negative. 

October  10,  1912.  Operation. — Incision  through  the  left 
eyebrow  with  vertical  incision  upward  to  neighborhood  of 
hair  line.  Removal  of  the  anterior  table  showed  frontal  sinus 
filled  with  pus  and  granulation  tissue.  Brain  uncovered  for 
a  considerable  area  corresponding  to  part  of  posterior  wall  of 
frontal  sinus.  Depressed  fracture  the  size  of  thumb  nail. 
Trephine  opening  over  the  frontal  lobe  lateral  to  and  above 
frontal  sinus,  showing  considerable  new  bone  '  formation. 
Curettage  of  frontal  sinus,  removal  of  the  entire  anterior  wall 
together  with  roof  of  orbit,  discloses  necrotic  bone  below  area 
of  uncovered  dura,  removal  of  which  uncovered  large  area  of 
the  left  frontal  lobe  and  part  of  the  right  frontal  lobe.  Old 
rupture  of  dura  noted  oyer  halfmoon-shaped  area  one-fourth 
inch  in  diameter,  situated  just  below  and  in  front  of  trephine 
opening.  This  rupture  covered  with  very  thin  scar,  which  was 
torn  during  the  operation,  allowing  the  escape  of  a  small 
quantity  of  cerebrospinal  fluid.     Wound  irrigated  and  packed. 

At  the  second  dressing  cerebrospinal  fluid  was  seen  oozing 
from  the  perforation  in  the  dura  near  the  outer  angle  of  the 
wound.  Wound  otherwise  clean  and  granulating.  This  escape 
of  cerebrospmal  fluid  continued  for  four  days,  after  which  it 
ceased.     Pati^.nt  then  passed  through  an  uneventful  recovery. 

Case  9. — M/,  Van  F.,  age  fifty-two  years.  Patient  was  re- 
ferred to  the  clinic  of  otolaryngology  from  the  clinic  of 
neurology,  where  he  is  being  treated    for    right  sided  hemi- 
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plegia.  Seven  months  ago  patient  fell  fifteen  feet,  striking 
on  his  forehead.  He  did  not  lose  consciousness,  but  walked 
to  the  house.  Had  a  violent  nose  bleed,  which  lasted  for  two 
hours,  at  which  time  his  doctor  sewed  up  the  wound  in  his 
forehead.  About  two  weeks  later  he  began  to  have  difficulty 
in  walking.  This  seemed  to  be  due  to  weakness  in  his  right 
leg.  Later  right  arm  became  weaker,  and  he  soon  began  to 
have  difficulty  in  talking.  Found  that  he  could  not  remember 
the  words  he  wished  to  use.  Whenever  he  sits  up,  clear  fluid 
to  the  extent  of  two  ounces  escapes  from  the  left  nostril,  at 
which  time  he  has  left-sided  headache.  On  several  occasions, 
during  which  cerebrospinal  fluid  has  been  lost,  he  has  become 
unconscious. 

Neural  examination  (Dr.  Camp) :  Patient's  station  with 
eyes  opven  is  fairly  good,  swaying  slightly ;  but  with  eyes  closed 
the  swaying  is  very  marked.  The  gait  shows  ataxia  in  the 
right  leg,  so  great  that  he  can  only  walk  three  or  four  steps 
without  support.  There  is  a  slight  right  sided  facial  palsy, 
shown  by  a  weakness  in  wrinkling  the  forehead  on  the  right 
side,  a  slight  aperture  in  the  right  eye  when  eyes  are  closed, 
and  a  lack  of  firmness  in  the  right  cheek  when  both  are  inflated. 
On  protrusion  the  tongue  goes  slightly  to  the  right.  There  is 
a  very  marked  weakness  in  all  movements  of  both  right  arm 
and  leg.  Dynamometer  test  with  the  right  hand  is  40,  with 
the  left  115.  No  ataxia  is  noted  when  the  patient  makes  cir- 
cles with  the  left  leg,  but  with  the  right  the  movements  are 
jerky  and  faulty.  Some  ataxia  is  shown  in  the  right  arm  when 
the  patient  is  asked  to  touch  the  end  of  the  nose  with  fore- 
finger. There  is  a  subjective  numbness  throughout  the  whole 
right  side  of  the  body,  but  no  anesthesia  to  touch  can  be  dem- 
onstrated. Pain  conduction  is  apparently  delayed  throughout 
the  right  side,  as  the  patient  says  that  he  feels  a  pin  point  more 
keenly  on  the  left  side.  There  is  no  difference  felt  in  the  sur- 
face temperature  between  the  two  sides  of  the  body.  Reflexes : 
The  pupils  are  equal  and  react  to  light  and  accommodation 
equally  but  rather  sluggishly.  The  extraocular  movements 
are  normal.  The  biceps,  triceps,  kneejerks,  and  Achilles  re- 
flexes are  all  active  on  both  sides,  but  more  so  on  the  right. 
The  abdominal  and  cremasteric  reflexes  are  present  and  about 
equal  on  the  two  sides.  Well  marked  ankle  clonus  and  a 
Babinski  reflex  are  present  on  the  right  side,  but  not  on  the  left. 
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Measurements :  Upper  arm  at  corresponding  points,  right,  24 
centimeters;  left,  27  centimeters;  forearm,  right,  22^/4  centi- 
meters ;  left,  24  centimeters ;  thigh,  right,  35  centimeters ;  left, 
Z7  centimeters  ;  calf,  right,  27  centimeters ;  left,  29  centimeters. 

Hearing  test  shows  air  conduction  to  be  better  than  bone 
on  both  sides.  The  sense  of  smell  is  lost  in  the  left  nostril  and 
diminished  in  the  right,  where  he  smells  but  cannot  recognize 
accurately.  He  recognizes  salt  on  both  sides  of  the  tongue, 
but  does  not  recognize  sweet  or  sour  on  either  side. 

The  physical  examination  is  negative,  except  for  a  marked 
depression,  the  size  of  a  quarter,  above  the  left  eye,  which  is 
the  site  of  the  trephine  done  the  night  of  the  accident.  There 
is  some  tenderness  to  pressure  here,  but  no  pulsation.  The 
examination  of  the  blood  and  urine  is  negative.  Three  days 
after  his  admission  the  eyes  were  examined  in  the  ophthalmo- 
logic clinic  and  the  following  report  received :  Edematous 
retina.  No  hemorrhages  nor  papillitis.  Convergence  limited 
in  the  left  eye.  Upon  sitting  erect  there  was  a  loss  of  from  one 
to  one  and  one-half  ounces  of  cerebrospinal  fluid  (Dr.  Can- 
field).    An  exploratory  operation  was  therefore  decided  upon. 

July  31,  1909.  Operation. — In  the  left  frontal  region  U- 
shaped  incision  made  and  flap  turned  down,  dissected  away 
from  adhesions  about  the  old  operative  field  and  from  the  dura, 
which  disclosed  an  opening  in  the  bone  one  by  one  and  one- 
fourth  inches,  from  which  perforation  in  dura  was  plainly  visi- 
ble, this  perforation  being  three-eighths  by  one-half  inch.  Probe 
passed  through  this  opening  came  in  contact  with  brain ;  found 
brain  collapsed  so  markedly  that  anterior  surface  of  the  fron- 
tal lobes  lay  one  and  one-half  inches  from  dura.  Dura  incised 
and  plastic  done,  closing  the  orifice  by  means  of  silkworm  gut. 
Flap  suture  in  place.  The  second  day  the  stitches  were  re- 
moved and  collodion  dressing  applied. 

August  10,  1909.  Patient  in  good  condition,  wound  entirely 
healed,  patient  feels  stronger,  has  strong  grip  in  right  liand, 
has  had  no  more  headaches  and  claims  to  be  regaining  control 
of  right  leg.  About  one  month  later  patient  resumed  his  du- 
ties as  mail  carrier,  apparently  perfectly  recovered,  although 
he  was  showing  some  signs  of  beginning  general  paresis  (spe- 
cific). 

Case  10. — Mr.  John  F.,  age  forty-nine  years,  Pontiac,  Mich- 
igan.    Patient  ^^Hs  transferred  to  the  clinic  of  otolaryngology 
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from  the  surgical  clinic,  where  he  had  been  operated  upon 
twice  for  alveolar  sarcoma  of  the  neck. 

Examination  at  this  time  showed  tumor  mass  the  size  of 
a  large  fist,  presenting  in  the  right  frontal  region.  This  mass 
is  fairly  dense  with  soft  areas.  It  involves  the  right  upper  eye- 
lid, displaces  the  right  eye  markedly  to  the  right  and  forward 
and  downward,  extends  over  the  median  line.  Some  edema  of 
both  left  eyelids,  also  marked  edema  of  the  right  lower  eyelid. 
Shows  a  scar  in  the  right  upper  eyelid,  also  a  sinus  in  the  right 
frontal  region  from  which  pus  escapes.  Mass  extends  upwards 
two-thirds  of  way  to  hair  line,  not  attached  to  the  skin,  except 
at  the  two  points  mentioned.  Nose  shows  the  right  nostril 
completely  occluded  by  tumor  mass,  which  is  not  attached 
either  to  the  septum  or  the  lateral  wall  of  the  nose  anteriorly. 
Free  purulent  discharge  from  the  nose.  Neck  shows  several 
scars  on  the  right  side.  Dense  mass,  the  size  of  a  large  Eng- 
lish walnut,  not  attached  to  the  skin,  lies  under  the  anterior 
margin  of  the  right  stemomastoid.  Left  side  of  neck  shows 
scars. 

January  16.  1913.  Operation. — Enucleation  of  a  mass 
lying  attached  to  the  stemomastoid.  Removal  of  one  lobe  of 
the  submaxillary  salivary  gland  which  was  lying  in  relation- 
ship with  tumor. 

January  18,  1913.  Operation. — Under  ether.  Horizontal 
incision  beginning  at  the  outer  angle  of  the  left  eyebrow  and 
extending  across  to  midpoint  of  the  right  eyebrow,  and  vertical 
incision  in  median  line.  Retraction  of  the  soft  tissues  permit- 
ted the  removal  of  a  large  mass  of  malignant  growth.  After 
this  had  been  removed  it  was  discovered  that  the  outer  table 
was  lacking  over  the  entire  right  half  of  the  frontal  bone  and 
part  of  the  left  frontal  bone.  Tumor  mass  was  scraped  out 
of  a  large  frontal  sinus.  Right  frontal  lobe  occupied  by  the 
tumor  to  a  considerable  depth.  Profuse  hemorrhage,  and  op- 
eration was  stopped  at  this  point.  Wound  packed  and  incision 
sutured. 

January  19,  1913.  ^^'ound  dressed,  escape  of  a  considerable 
amount  of  clear  cerebrospinal  fluid  from  the  deeper  portion  of 
the  tumor;  that  is.  from  the  lateral  ventricle. 

January  30,  1913.  Daily  escape  of  cerebrospinal  fluid  for 
four  days,  following  which  the  escape  ceased  anil  the  wound 
cleared  up. 
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February  28,  1913.  Patient  discharged  to  the  care  of  his 
home  physician  with  evidence  of  tumor  growth. 

Case  11. — Patient,  Alexander  H.,  presented  by  courtesy  of 
Dr.  A.  M.  Barrett  of  the  State  Psycopathic  Hospital,  Ann 
Arbor,  Michigan.  Patient  admitted  August  20,  1906,  suffer- 
ing apparently  from  dementia.  He  appeared  stupid  and  in- 
dolent, but  responded  accurately  to  questions.  He  is  partially 
blind.  Speech  is  thick,  slurring,  explosive  and  ataxic.  During 
the  past  ten  days  patient  has  been  noted  holding  his  handker- 
chief over  his  nose,  and  when  this  was  investigated  it  was  noted 
that  he  had  a  serous  discharge  from  the  nose  at  the  rate  of 
about  one  drop  per  second.  This  fluid  was  found  to  contain 
a  small  percentage  of  albumin,  fibrin  and  leucocytes.  Cerebro- 
spinal fluid  was  suspected.    Death  later  from  natural  causes. 

Autopsy. — Head  Section :  The  surface  vessels  were  en- 
larged. Upon  removal  of  the  brain  the  base  of  the  skull 
showed  marked  signs  of  increased  pressure,  the  cribriform 
plate  being  eroded  and  the  brain  substance  protruding  into  the 
nasal  cavity.  The  cella  tursica  is  much  enlarged,  round  and 
unusually  deep.  The  middle  cerebral  fossse  are  much  deep- 
ened, and  the  floor  in  some  places  is  eroded,  due  to  pressure. 
The  posterior  cerebral  fossa  shows  marked  signs  of  pressure, 
being  extremely  irregular.  On  removing  the  cerebellum  the 
inferior  surface  is  seen  to  be  unusually  full,  especially  on  the 
right  side.  The  temporal  and  occipital  regions  of  the  left  side 
of  the  brain  are  hollowed  out  as  though  from  pressure.  The 
aqueduct  of  Sylvius  is  dilated  and  small,  dark  granular  mass 
protruding  slightly  from  it.  On  the  section  through  the  upper 
part  of  the  pons  a  small  tumor  mass  8  mm.  by  9  mm.  in  diam- 
eter, is  seen  filling  the  right  dilated  aqueduct  of  Sylvius  and 
greatly  compressing  the  brachium  of  the  same  side.  The  lower 
portion  of  the  sectioned  pons  shows  the  tumor  mass  completely 
filling  the  greatly  dilated  aqueduct.  On  the  horizontal  section 
through  the  vermiform  process  of  the  cerebellum,  extending 
down  to  the  fourth  ventricle,  the  tumor  mass,  2.5  cm.  by  3.5 
cm.  in  diameter,  is  seen  filling  the  widely  dilated  ventricle,  pro- 
ducing greater  pressure  upon  the  pons  and  medulla  on  one 
side  and  the  cerebellar  tissue  on  the  other.  The  tumor  is  red- 
dish gray  in  color,  choroidal  in  type,  in  its  arrangement  looking 
like  innumerable  small  vessels  closely  crowded  together.  Cra- 
nial nerves  not  well  preserved,  the  infundibulum  is  greatly 
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dilated,  being  12  mm.  in  diameter,  and  the  transverse  fibers  of 
the  chiasm  are  much  less  prominent  than  normal.  Longitudinal 
section  through  the  middle  of  the  thalamus  shows  the  lateral 
ventricles  greatly  dilated,  especially  on  the  right  side,  where 
the  brain  substance  is  seen  bulging  up  in  the  posterior  horn. 
The  white  and  gray  substance  is  greatly  narrowed  in  all  re- 
gions. Considerable  injection  of  the  fine  vessels  is  seen.  The 
ependyma  of  the  lateral  ventricles  is  coarse,  granular  and  pink- 
ish in  color.  The  ependyma  and  brain  tissue  of  the  posterior 
horn  on  the  right  side  seems  to  lie  in  folds.  The  pineal  gland 
is  cystic. 

Sections  from  the  tumor  show  it  to  be  composed  of  massed 
loops  and  sections  of  tubes  of  cuboidal  epithelial  cells  resem- 
bling proliferated  choroid  plexus  tissue.  In  places  there  are 
cysts  and  masses  of  coagulated  material.  The  tumor  is  evi- 
dently an  epithelial  tumor,  springing  from  the  choroid  plexus 
of  the  fourth  ventricle,  and  might  be  called  an  angioma  or 
papillary  epithelioma.  The  tumor  by  its  location  had  caused 
an  internal  hydrocephalus  which  had  produced  a  softening  of 
the  bones  in  the  region  of  the  base  of  the  frontal  lobes,  and 
this  explains  the  discharge  of  cerebrospinal  fluid. 

Cases  Nos.  1,  2  and  3  are  cases  of  labyrinth  involvement 
occurring  during  a  chronic  suppurative  otitis  media.  In  case 
No.  1  the  labyrinth  was  not  opened  at  the  time  of  operation, 
although  failure  to  find  the  stapes  after  operation,  together 
with  the  loss  of  cerebrospinal  fluid  daily  for  several  days,  are 
sufficient  evidence  of  the  fact- that  it  had  been  opened. 

In  cases  Nos.  2  and  3  the  labyrinth  was  exenterated.  Here 
are  two  cases  in  which  the  suppurative  cavity  was  brought 
into  communication  with  the  subdural  space  without  setting 
up  a  meningitis. 

Case  No.  3  is  interesting  in  that  it  demonstrated  the  condi- 
tion of  meningismus  into  which  a  patient  may  lapse  as  a  result 
of  excessive  loss  of  cerebrospinal  fluid,  and  that  a  heteroplastic 
dural  graft  was  successfully  made  for  the  relief  of  the  condi- 
tion. 

Case  No.  4  is  interesting  in  that  the  patient  showed  evidence 
of  meningeal  involvement  long  before  his  attention  was  drawn 
to  the  ear  condition,  and  also  in  that  the  avenue  of  infection 
of  the  meninges  and  the  avenue  of  e  <apeof  the  cerebrospinal 
fluid  through  the  pneumatic  structures  of  the  apex  of  the  tem- 
poral bone  could  be  made  out 
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Case  No.  5  is  another  case  in  which  free  communication  be- 
tween the  subdural  space  and  the  suppurating  cavity  did  not 
cause  meningitis. 

Cases  Nos.  6  and  10,  that  is,  the  case  of  double  frontal  lobe 
abscesses,  and  the  case  of  sarcoma  of  the  brain,  show  how 
easily  sudden  decrease  in  cerebral  pressure  may  cause  rupture 
of  the  lateral  ventricles  into  the  abscess  cavity  without  infect- 
ing the  ventricle. 

Cases  Nos.  7  and  8  again  are  illustrative  of  the  possibility 
of  bringing  the  subdural  space  and  an  abscess  cavity  into  com- 
munication freely  without  setting  up  a  meningitis. 

Case  No.  9  is  most  interesting,  as  it  demonstrates  that  hemi- 
plegia may  result  from  loss  of  cerebrospinal  fluid,  and  that 
function  may  be  restored  by  stopping  this  escape. 

Case  No.  11  (psyco.)  demonstrates  that  the  subdural  space 
or  base  of  the  brain  may  remain  in  free  communication  for  an 
indefinite  period  with  the  nasopharynx  without  establishhig 
a  mening-itis. 


XXXVII. 

ODD  CASES  OF  NASAL  DEFLECTION  WITH  SUG- 
GESTION AS  TO  TREATMENT  OF  NASAL 
ADHESIONS. 

By  Otis  H.  :Maclay.  B.  S.,  M.  D., 
Chic.\go. 

The  ordinary  operation  is  always  found  to  be  interesting 
and  instructive,  but  the  slight  or  extensive  departures  from 
the  original  line  of  work  found  necessary  by  exceptional  cases 
is,  I  believe,  even  more  interesting,  owing,  first,  to  the  original 
technic  that  must  be  developed,  and,  secondarily,  to  the  pecul- 
iar formations  present.  It  is  with  the  hope  of  satisfactorily 
describing  some  of  the  oddities  found  in  nasal  deflections  and 
also  the  technic  employed  in  correcting  the  same  that  I  have 
ventured  this  article.  I  believe  in  about  all  of  the  very  de- 
cided and  very  irregular  angular  deflections  that  trauma  in 
some  form  or  other  is  the  etiologic  factor,  differing  in  this 
respect  from  those  that  are  of  a  more  regular  curve,  although 
these  may  be  deflections  of  extreme  degrees.  As  an  aid  in 
describing  these  irregularities,  I  shall  first  briefly  mention 
the  anatomy  of  the  nasal  septum  and  the  relation  to  it  of  the 
perichondrium  and  periosteum. 

The  bony  septum  is  composed  in  the  main  of  the  perpendic- 
ular plate  of  the  ethmoid  above,  the  vomer  posterior  and 
below,  resting  upon  the  nasal  crest  of  the  superior  maxilla, 
and  the  anterior  portion  of  the  superior  maxillary  crest,  or 
the  socalled  incisor  crest.  This  anterior  extension  of  the 
vomer,  the  superior  maxillary  crest  and  incisor  crest,  by  their 
blending,  form  the  loAver  portion  of  the  septum,  and  are  com- 
monly spoken  of  as  the  "ridge."  Placed  in  the  space  left  by 
the  articulations  of  the  bony  septum  we  find  the  triangular 
cartilage.  The  coverings  of  the  cartilage  and  bone  form  sep- 
arate envelopes  for  each  part.  The  perichondrium  of  the 
triangular  cartilage,  as  it  approaches  the  ridge,  passes  imder 
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the  cartilage  to  the  opposite  side  of  the  septum,  completely 
enclosing  the  cartilage.  Similarly,  the  periosteum  of  the  ridge 
passes  passes  over  the  bony  crest  to  the  other  side  of  the  sep- 
tum, thus  forming  a  complete  envelope  for  the  bone.  These 
separate  envelopes  are  closely  united  to  each  other  at  junction 
of  cartilage  and  bone,  and  of  course  to  the  structures  that  they 
invest.  This  means  with  the  ordinary  deflection,  which  gen- 
erally consists  of  cartilage  and  bone,  that  at  least  two  separate 
envelopes  must  be  opened  before  a  complete  removal  of  the 
deflection  is  possible.  After  having  separated  the  necessary 
amount  of  perichondrium  covering  the  triangular  cartilage, 
and  carrying  the  dissection  to  the  covering  of  the  bony  ridge, 
we  find  we  are  unable  to  continue  lower  with  blunt  dissection 
without  tearing  the  flap,  since  the  area  is  reached  where  the 
perichondrium  is  turning  under  the  cartilage  and  the  peri- 
osteum over  the  ridge,  going  into  the  other  side  of  the  nose, 
and  so  at  this  point,  the  cartilage  having  been  removed,  it  be- 
comes necessary  that  the  periosteum  along  the  top  of  the  ridge 
be  incised  and  dissected  from  the  bone  down  to  the  nasal  floor. 
The  union  now  of  the  periosteal  layer  below  with  the  peri- 
chondrial  layer  above  gives  a  large  flap,  extending  from  the 
desired  line  above  to  the  floor,  and  when  held  by  a  retractor 
pulling  laterally  gives  the  appearance  of  a  tent  lying  on  its  side, 
with  the  retractor  acting  as  the  crossbar  at  the  top.  Within 
these  large  flaps  the  bone  can  be  readily  seen  and  removed, 
either  with  chisel  or  bone  biting  forceps. 

In  order  to  demonstrate  these  points  I  have  dissected  a  few 
septums.  By  examining  them  you  will  be  able  to  see  the 
relations  of  the  various  parts  of  the  nasal  septum  to  each  other. 
These  specimens,  however,  are  used  merely  to  aid  the  descrip- 
tion, since  they  are  not  in  most  instances  sufficiently  irregular 
to  warrant  operative  interference.  With  one  exception  the 
flaps  have  been  dissected,  not  as  done  in  the  operation,  but  in 
order  to  demonstrate  most  clearly  the  various  structures  pres- 
ent. In  specimen  III  an  anterior  view  is  given  of  the  incision 
used  and  the  freed  flaps  as  seen  while  operating,  with  the  ex- 
ception of  the  right  anterior  inferior  portion,  where  a  fairly 
firm  union  is  left  as  the  cartilage  rests  upon  the  vomer.  This 
shows  how  readily  a  tear  could  result  if,  without  first  freeing 
the  flap  at  this  point,  the  solid  parts  were  removed.  Specimen 
IV  shows  a  portion  of  the  perpendicular  plate  of  the  ethmoid 
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placed  for  forward,  and  extending  downward  to  within  one 
centimeter  of  the  anterior  extension  of  the  vomer,  completely 
overlapped,  however,  on  the  right  side  by  the  cartilage  of  the 
septum. 

In  some  of  the  specimens  that  portion  of  the  cartilage  over- 
lapping the  vomer  is  shown.  It  is  very  essential,  as  you  can 
see,  that  a  piece  of  cartilage  so  located  must  be  removed  before 
the  bony  covering  can  be  freed.  After  its  removal  the  cov- 
ered vomer  comes  into  view,  and  an  incision  is  made  through 
the  periosteum,  formerly  covered  by  the  overlapping  cartilage, 
to  the  bone,  and  the  dissection  carried  downward  as  far  as 
desired. 

Among  the  most  common  irregularities  met  are  those  where 
the  cartilage  is  split,  but  lying  in  its  own  plane.  There  may 
be  several  pieces  of  cartilage,  each  with  its  own  envelope,  and 
consequently  each  piece  must  be  freed  of  its  perichondrium 
before  removal.  Again,  the  cartilage  may  be  so  broken  and 
the  deflection  so  extreme  that  the  septum  presses  against  the 
outer  wall  of  the  nose,  with  the  split  some  distance  posteriorly. 
A  case  with  a  vertical  and  horizontal  deflection  illustrates  this. 
The  extreme  of  deflection  was  vertically  placed,  about  one 
inch  inside  the  nose,  but  the  bend  extended  horizontally  the 
length  of  the  cartilage.  At  the  greatest  point  of  deflection 
(vertical)  the  anterior  piece  of  cartilage  was  found  com- 
pletely separated  from  the  posterior  portion,  the  latter  part 
having  its  own  envelope,  which  consequently  was  opened  and 
bluntly  treed.  In  this  case  the  anterior  piece  of  cartilage  was 
first  removed  and  then,  having  more  room  and  clearer  view, 
the  posterior  dissection  was  completed. 

An  irregularity  that  has  required  considerable  care  in  my 
hands  is  one  where  the  cartilage,  extremely  deflected,  bends 
forward  w^ell  into  the  opening  of  the  nose.  Here  we  have 
blending  of  the  skin  and  mucous  membrane,  with  the  mucous 
membrane  very  much  thickened.  We  wish  to  keep  our  incis- 
ion well  inside  the  nose  as  an  aid  in  healing,  and  also  to  pre- 
vent the  pain  felt  by  incising  the  skin.  Consequently  we  place 
our  incision  as  far  inside  as  possible,  and  work  the  anterior 
covering  of  the  deflection  forward.  This  is  sometimes  quite 
ditficult,  owing  to  the  thick  fibrous  tissue  present.  The  muco- 
perichondrial  covering  of  the  concave  side  in  these  deflections 
is  often  extremely  thin,  owing  to  the  constant  removing  of 
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crusts  that  form  in  the  hollow  of  the  cavity.  Under  these 
conditions,  if  the  convex  flap  is  torn  in  its  freeing,  great  care 
must  be  exercised  on  the  concave  side,  or  a  perforation  might 
result. 

Ordinarily  the  cartilage  and  bone  occupy  about  the  same 
relative  space  as  the  septum,  but  we  find  in  exceptional  cases 
a  decided  variation  in  the  proportion  of  the  two,  and  also  in 
the  thickness  of  the  structures.  In  one  case  with  a  deflection 
extending  posteriorly  to  a  point  opposite  the  middle  of  the 
middle  turbinate,  I  was  surprised  to  find  the  entire  deviation 
consisting  of  the  triangular  cartilage,  which  was  also  very 
much  thickened,  measuring  at  the  posterior  portion  at  least 
one- fourth  of  an  inch  in  width.  Another  case  demonstrating 
the  irregularity  in  amount  of  bone  and  cartilage  showed  the 
septum  having  a  small  anterior  portion  of  cartilage,  extend- 
ing backwards  for  about  one  inch  from  the  nasal  opening,  and 
the  remaining  portion  of  the  septum  being  composed  of  per- 
pendicular plates  of  ethmoid  and  vomer.  This  is  the  only 
one  of  my  cases  that  has  had  the  bone  extending  so  far  for- 
ward, although  other  cases  have  been  reported. 

In  two  cases,  each  having  a  moderate  posterior  deflection, 
but  with  a  large,  sharply  pointed  spur  on  the  deflection,  which 
extended  well  over  to  the  outer  wall  of  the  nose,  I  removed 
both  not  only  to  give  a  better  nasal  condition,  but  because  of  the 
annoying  tinnitus  aurium  present.  The  noise  in  the  ears  of 
both  cases  disappeared  very  shortly  following  the  operation. 
Although  appreciating  the  fact  that  there  are  many  conditions 
producing  such  a  disturbance,  I  mention  this  because  of  the 
result  and  not  with  the  idea  that  tinnitus  aurium  is  even 
likely  to  be  benefited  by  such  a  simple  remedy  in  all  cases. 

Among  the  various  complications  found  in  the  septum  work 
is  a  union  between  the  outer  and  inner  walls  of  the  nose.  This, 
when  freed,  results  in  two  raw  surfaces,  with  a  tendency  dur- 
ing the  healing  period  of  again  uniting,  since  it  is  not  uncom- 
mon to  have  considerable  swelling  for  two  or  three  days  fol- 
lowing the  removal  of  the  packing.  In  order  to  avoid  such 
an  unpleasant  complication,  I  treat  any  denuded  surfaces  with 
thirty  per  cent  silver  nitrate  immediately  after  removing  the 
gauze.  This  is  rubbed  over  the  area :  leaving  the  albu- 
minate of  silver  for  a  covering  eliminates  the  raw  surface  and 
consequently  prevents  later  adhesions.     I  have  employed  this 


TREATMENT   OF    NASAL   ADHESIONS.  627 

solution  for  several  years,  not  merely  for  the  septal  cases  de- 
scribed, but  have  used  it  wherever  I  wished  to  prevent  ad- 
hesions in  the  nose.  The  other  methods,  such  as  packing  and 
the  actual  cautery,  caused  a  decided  reactionary  swelling,  and 
often  the  same  condition  recurs.  With  the  actual  cautery  we 
have  the  reactionary  swelling  not  only  from  the  burning,  but 
also  from  the  congestion  arising  after  the  effect  of  the  cocain 
has  disappeared.  I  have  been  much  pleased  with  the  results 
from  the  strong  nitrate  solution,  and  take  this  opportunity  of 
describing  its  application. 

After  cocainizing,  the  adhesion  is  broken  up  and  then  the 
denuded  area  rubbed  over  with  thirty  per  cent  silver  nitrate, 
which  is  applied  with  cotton  on  the  end  of  an  applicator,  care 
being  taken  not  to  have  the  cotton  more  than  dampened  with 
the  solution,  thus  limiting  its  application  to  the  region  desired. 
This  can  be  treated  within  two  or  three  days  again,  but  with- 
out cocainizing,  simply  applying  a  small  amount  of  the  silver 
nitrate.  At  this  time  considerable  slough  will  be  present,  but 
this  should  not  be  disturbed  until  it  comes  away  without  bleed- 
ing, thereby  insuring  against  a  new  raw  surface.  If  bleeding 
occurs,  however,  the  solution  should  be  applied  to  the  area 
involved. 

Another  condition  of  the  septum  that  is  out  of  the  ordinary 
is  where  the  anterior  end  of  the  cartilage  is  dislocated  to  one 
side,  and  almost  protrudes  from  the  nose,  with  the  remaining 
IX)rtion  of  the  deflection  (the  larger  part)  extending  into  the 
opposite  nostril;  that  is,  a  horizontal  "S."  I  believe  in  this 
class  of  cases,  if  the  conditions  are  suitable,  that  the  best  re- 
sults are  obtained  if  two  incisions  are  used.  First  the  extreme 
anterior  deflection  is  removed,  and,  the  incision  being  far  for- 
ward, sutured  with  fine  silk.  Then  on  the  opposite  side  an 
ordinary  submucous  dissection  is  done.  This  can  be  done  if 
there  is  a  sufficient  amount  of  cartilage  behind  that  first  re- 
moved, which  is  not  too  greatly  bent  to  the  side  of  main  de- 
flection. As  the  bend  of  septum  passes  from  the  anterior 
piece  which  lies  obliquely  across  the  right  nares,  let  us  say,  to 
the  left  nose,  there  is  often  a  small  piece  of  cartilage,  one- 
quarter  to  one-half  inch  in  length,  that  remains  fairly  well  set 
in  the  median  line.  In  the  first  operation  remove  cartilage 
to  the  anterior  end  of  this  medianly  set  portion  and  begin  on 
the  other  side  behind  this  same  part,  so  that  we  have  a  large 
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undisturbed  portion  of  the  cartilage  of  the  septum  left  for  sup- 
port of  the  anterior  end  of  the  nose.  This  should  prevent  any 
later  tendency  of  the  tip  from  bending  downwards,  due  to 
cicatricial  contraction  of  the  anterior  operated  area.  As  I 
have  stated  before,  I  have  never  seen  this  condition  result, 
but  believe  the  method  just  described  a  safe  and  conservative 
one.  It  gives  a  good  result  and  saves  tissue,  and  in  all  cases 
that  should  be  our  aim. 

In  one  case  the  anterior  inferior  portion  of  t"he  septum 
showed  an  old  perforation  from  typhoid,  about  the  size  of  a 
dime,  with  a  marked  left-sided  deflection  extending  pos- 
teriorly, involving  both  bone  and  cartilage.  The  incision  was 
placed  sufficiently  behind  the  perforation  so  that  the  opening 
in  the  septum  was  surrounded  by  cartilage.  This  was  done  to 
insure  a  firm  anterior  attachment  for  the  freed  mucoperichon- 
drium,  preventing  consequently  any  tendency  of  the  mem- 
branous septum  from  flapping  upon  blowing  the  nose.  The 
greatest  difficulty  experienced  in  this  case  was  due  to  the  field 
of  operation  being  set  so  far  inside  the  nose,  which  necessi- 
tated considerable  time  in  elevating  the  flaps,  in  order  to  keep 
the  cartilage  at  the  posterior  portion  of  the  perforation  intact. 

The  cases  described  show  to  some  extent  the  peculiarities 
met  in  this  line  of  work,  and  also  that  they  can  be  safely  cor- 
rected and  a  good  result  obtained  if  sufficient  care  is  exercised 
on  the  part  of  the  operator. 


XXXVIII. 

THE    OPERATIVE    FINDINGS    AND    RESULTS    IN 
MASTOIDITIS,  ACUTE   AND   CHRONIC. 

By  J.  M.  Ingersoll,  A.  M.,  M.  D., 
Cleveland. 

It  is  the  purpose  of  this  paper  to  describe  briefly  the  symp- 
toms, operative  findings  and  results  in  a  few  cases  of  mastoid- 
itis. Naturally  such  a  paper  will  contain  little  or  nothing 
which  is  strikingly  new,  but  the  consideration  of  the  symptoms 
and  operative  findings  may  help  us  to  recognize  similar  cases 
early  and  by  prompt  operation  prevent  serious  complications. 

Case  1. — A  boy,  one  year  old.  He  had  had  a  coryza  followed 
by  a  purulent  discharge  from  the  right  ear  for  five  weeks.  The 
temperature  was  normal,  but  the  discharge  from  the  ear  was 
profuse,  and  the  posterior  wall  of  the  auditor)'  canal  was  bulg- 
ing. On  account  of  the  profuse  discharge  and  bulging  canal 
wall,  a  mastoid  operation  was  done  and  a  large  antrum  filled 
with  pus  was  opened.  The  discharge  from  the  ear  ceased  in 
a  few  days,  and  the  mastoid  incision  was  entirely  healed  in  two 
weeks.  The  hearing  in  this  ear  is  now  normal.  This  case 
illustrates  the  well-known  fact  that  a  profuse  purulent  dis- 
charge from  the  ear,  continuing  for  more  than  four  weeks,  is 
an  almost  certain  indication  of  infection  of  the  mastoid  antrum. 
If.  in  addition  to  the  profuse  discharge,  there  is  some  swelling 
of  the  posterior  or  superior  membranous  canal  wall,  the  diag- 
nosis of  mastoiditis  is  positive,  for  the  swelling  is  caused  by 
the  inflammation  in  the  mastoid  cells  situated  between  the 
antrum  and  the  auditory  canal. 

Case  2. — Male,  thirty-five  years  old.  Acute  suppurative 
otitis  for  six  weeks.  Profuse  purulent  discharge  with  slight 
bulging  of  the  posterior  canal  wall  and  tenderness  over  the  tip 
of  the  mastoid.  Temperature  normal.  Operation.  The  mas- 
toid cells  had  practically  all  been  destroyed,  making  one  large 
cavity  extending  down  to  the  tip,  filled  with  granulation  tissue 
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and  pus.  The  whole  tip  of  the  mastoid  was  necrotic  and  was 
removed  as  a  sequestrum,  The  recovery  was  uneventful  and 
complete,  with  normal  hearing.  This  case  shows  how  rapidly 
the  whole  mastoid  may  become  inflamed  and  even  partially 
necrotic  without  causing  very  marked  symptoms.  This  patient 
had  remained  at  home  only  two  days  at  the  beginning  of  the 
acute  infection  in  the  ear,  and  had  not  consulted  any  physician 
until  the  day  before  the  operation.  The  tenderness  over  the 
tip  of  the  mastoid  indicated  an  infection  in  the  cells  there, 
but  one  would  naturally  expect  more  evident  indications  of 
so  extensive  an  involvement  of  the  bone. 

Case  3. — Male,  twenty-one  years  old.  Profuse  purulent  dis- 
charge from  left  ear  for  six  weeks.  Granulation  tissue  pro- 
jecting through  the  perforation  in  the  drum  membrane.  Some 
swelling  and  tenderness  over  the  mastoid  bone.  Temperature 
99.8°.  Operation.  All  the  mastoid  cells  were  filled  with  pus 
and  granulation  tissue.  The  sigmoid  sinus  had  been  exposed 
by  necrosis  and  was  covered  with  granulations.  There  was  a 
small  extradural  abscess  just  above  the  sinus.  Recovery  was 
complete  in  three  weeks. 

This  case  also  shows  how  extensive  the  destruction  of  the 
mastoid  may  be  without  causing  very  decided  symptoms.  The 
mastoiditis  was  self-evident,  but  there  were  no  symptoms  in- 
dicating brain  abscess  or  any  involvement  of  the  sinus. 

Case  4. — Male,  forty  years  old.  Purulent  discharge  from 
the  ear  for  seven  weeks  following  an  attack  of  tonsillitis.  Tem- 
perature 99.6°.  The  whole  membranous  canal  was  inflamed 
and  tender,  and  there  was  considerable  swelling  above  and  an- 
terior to  the  ear,  extending  forward  as  far  as  the  orbit.  Pos- 
terior to  the  ear  there  was  very  little  tenderness  or  swelling. 

The  discharge  from  the  ear  had  been  gradually  decreasing, 
and  it  was  thought  that  perhaps  the  swelling  around  the  ear 
was  due  to  the  external  otitis,  so  that  the  patient  was  kept 
under  observation  for  a  few  days.  Then  tenderness  over  the 
antrum  became  manifest  and  the  mastoid  was  opened.  The 
mastoid  cells  extended  well  forward  into  the  posterior  root 
of  the  zygoma  and  posteriorly  back  and  around  the  sinus. 
They  were  all  filled  with  granulation  tissue  and  pus,  and  the 
cells  posterior  to  the  sinus  had  broken  down,  causing  an  extra- 
dural abscess.  The  wound  was  packed  wide  open.  On  ac- 
count of  its  size  it  filled  in  slowly,  so  that  it  was  necessarv  to 
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dress  it  for  eight  weeks.     It  healed,  however,  without  much 
depression  and  the  hearing  was  normal. 

In  this  case  the  swelling  above  and  anterior  to  the  ear  and 
in  the  superior  and  anterior  part  of  the  canal  wall  was  due  to 
the  infection  in  the  cells  which  extended  forward  into  the 
zygoma,  and  not  to  an  external  otitis.  It  would  have  been 
better  to  have  operated  when  the  patient  was  first  seen. 

Case  5. — Girl,  three  years  old.  She  had  had  a  severe  coryza 
for  four  days,  and  was  seen  a  few  hours  after  she  first  b^an 
to  complain  of  pain  in  the  right  ear.  The  drum  membrane 
was  red  and  bulging,  and  an  incision  was  made  in  the  posterior 
inferior  quadrant.  There  was  a  free  serous  discharge  which 
became  purulent  in  two  days.  The  temperature  ranged  be- 
tween 101°  and  103°.  Twelve  days  after  the  incision  in  the 
drum  membrane  there  was  some  swelling  in  the  canal  wall 
posteriorly,  and  the  sternocleidomastoid  muscle  was  slightly 
tense,  with  some  fixation  of  the  tissue  over  the  tip  of  the  mas- 
toid. The  latter  two  symptoms  indicated  that  the  cells  in  the 
tip  of  the  mastoid  were  infected,  and  the  mastoid  was  opened. 
The  temperature  came  down  to  normal  in  three  days,  and  for 
twelve  days  ever\thing  seemed  to  be  progressing  favorably. 
Then  the  temperature  went  up  to  102°  and  a  little  granulation 
tissue  appeared  on  the  posterior  canal  wall.  Under  this  tissue 
necrotic  bone  could  be  felt  and  a  second  operation  was  done  at 
once.  The  posterior  canal  wall,  down  to  the  margin  of  the 
annulus  tympanicus,  the  whole  tip  of  the  mastoid  and  part  of 
the  covering  of  the  sinus,  were  removed,  as  there  was  some 
necrosis  in  all  of  these  structures.  Recovery  after  the  second 
operation  was  complete  in  four  weeks. 

In  this  case  the  infection  involved  the  mastoid,  in  spite  of  a 
free  and  early  incision  in  the  drum  membrane,  and  although 
the  first  mastoid  operation  was  as  thorough  and  complete  as 
the  indications  seemed  to  warrant,  it  became  necessary  to  do  a 
modified  radical  operation.  The  necrosis  which  developed  after 
the  first  operation  was  probably  due  to  the  severity  of  the 
infection  (streptococcus)  and  the  low  resistance  of  the  patient. 

Case  6. — Male,  four  years  old.  Chronic  foul  suppuration  in 
left  ear  since  infancy ;  middle  ear  filled  with  granulations.  No 
tenderness  nor  swelling  over  the  mastoid.  Temperature  nor- 
mal. 

Radical  mastoid  operation.     A  sequestrum  containing  most 
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of  the  mastoid  cells  and  the  outer  covering  of  the  sinus  was 
removed.  The  roof  of  the  middle  ear  and  antrum  was  necrotic, 
exposing  the  dura,  which  was  covered  with  granulations.  Be- 
cause the  sinus  and  dura  were  exposed,  the  inferior  part  of 
the  mastoid  incision  was  left  open  and  packed.  The  ear  was 
dry  and  healing  was  complete  at  the  end  of  two  months. 

In  this  case  the  chronic  suppuration  had  exposed  the  dura 
and  the  sinus,  and  the  wonder  is  that  the  child  had  not  died  of 
meningitis  or  sinus  infection. 

Case  7. — Boy,  five  years  old.  Profuse,  foul,  purulent  dis- 
charge from  left  ear  for  fourteen  months,  following  scarlet 
fever.  Middle  ear  filled  with  granulations.  Temperature  105°. 
Restlessness,  nausea  and  semiconsciousness,  made  the  diagno- 
sis of  meningitis  almost  certain  and  the  prognosis  very  un- 
favorable. 

A  radical  mastoid  was  done  a  few  "hours  after  the  boy  was 
admitted  to  the  hospital.  The  roof  of  the  middle  ear  and  antrum 
was  necrotic.  The  dura  was  inflamed  and  tense,  and  so  it 
was  uncovered  over  an  area  about  three  centimeters  in  diameter 
and  incised.  There  was  a  little  serous  discharge  through  the 
incision.  The  day  after  the  operation  the  boy  was  slightly 
better,  but  on  the  second  day  "he  was  worse  and  died  on  the 
third  day.     No  autopsy  was  permitted. 

If  this  boy's  ear  had  been  operated  upon  before  the  menin- 
geal infection  had  taken  place  his  life  would  probably  have 
been  saved. 

Case  8. — Female,  thirty  years  old.  Chronic  bilateral  sup- 
purative otitis  media.  Facial  paralysis  on  the  left  side,  dizzi- 
ness, nausea,  headache  and  spontaneous  nystagmus  to  the  right. 
After  turning  to  the  left  the  nystagmus  to  the  right  was  de- 
cidedly increased  for  forty-three  seconds.  .Turning  to  the 
right,  nystagmus  to  the  left  for  twenty,  seconds.  Caloric 
reaction  present  in  the  left  ear,  but  sluggish.  Hearing  (acou- 
meter)  left  ear,  one  centimeter;  right  ear,  eighteen  centi- 
meters. Fistula  symptoms  absent.  Temperature  99.2°.  From 
the  above  symptoms  the  diagnosis  of  paralabyrinthitis,  with 
some  involvement  of  the  facial  nerve,  was  made  and  a  radical 
mastoid  operation  done.  The  sigmoid  sinus  was  covered  by 
such  a  thin  bony  cortex  that  it  could  be  seen  when  the  perios- 
tium  had  been  removed.  It  was  so  far  forward  that  it  was 
necessary  to  expose  the  sinus  in  order  to  get  working  space. 
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In  spite  of  the  negative  symptoms  a  careful  search  was  made 
for  a  labyrinthine  tistula.  but  none  was  found. 

After  the  operation  the  facial  paralysis  improved,  the  spon- 
taneous nystagmus  decreased  and  the  temperature  went  down 
to  normal.  On  the  tenth  day  the  temperature  went  up  to 
102°,  there  was  considerable  headache  and  necrotic  bone 
could  be  felt  in  the  region  of  the  horizontal  semicircular  canal. 
The  mastoid  incision  was  opened,  and  because  a  fistula  in  the 
horizontal  canal  was  found,  a  labyrinth  operation  was  done. 
There  was  some  necrosis  of  the  bone  over  the  facial  nerve, 
and  a  small  sequestrum  was  removed,  leaving  the  facial  nerve 
exposed.  At  the  end  of  three  months  this  ear  was  dry,  but 
there  was  still  some  facial  paralysis. 

The  right  mastoid  now  began-  to  be  sensitive,  and  the  pa- 
tient had  some  nausea  and  headache.  There  was  a  perfora- 
tion in  the  posterior  inferior  part  of  the  drum  membrane, 
through  which  granulation  tissue  covering  the  promontory 
could  be  seen.  The  rest  of  the  membrane  was  in  fairly  good 
condition,  and  there  seemed  to  be  no  necrosis  of  the  ossicles. 

On  account  of  the  mastoid  tenderness,  headache  and  nau- 
sea, it  seemed  necessary  to  operate  upon  this  ear  also,  in  spite 
of  the  fact  that  the  left  ear  was  absolutely  deaf  and  that  the 
hearing  in  this  ear  might  be  made  less  acute.  A  modified 
radical  mastoid  was  done.  The  mastoid  antrum  was  filled 
by  a  cholesteatoma,  but  the  rest  of  the  mastoid  appeared  to 
be  eburnized  and  was  left  untouched.  At  the  end  of  seven 
weeks  this  ear  was  dry.  It  was  ver\'  gratifying  to  have  the 
hearing  in  this  ear  increase  from  eighteen  to  one  hundred  and 
ten  centimeters  (acoumeter). 

In  this  case  the  facial  nerve  was  involved  before  the  opera- 
tion, and  the  slight  facial  paralysis  which  remains  cannot  be 
attributed  to  the  operation.  Both  the  facial  paralysis  and 
the  labyrinth  infection  would  have  been  avoided  by  an  earlier 
operation. 

In  nearly  all  of  the  above  cases  radiographs  were  taken  of 
both  ears,  and  in  the  cases  in  which  only  one  mastoid  was 
involved  the  normal  ear  furnished  a  standard  for  comparison. 
Invariably  the  diseased  mastoid  gave  a  dimmer  picture  than 
the  normal  one,  the  mastoid  cells  were  indistinct,  and  the  cell 
walls  were  partly  or  completely  obliterated;  whereas  in  the 
normal  ear  the  cells  were  clear  cut  and  distinct. 
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Stereoscopic  radiographs  of  the  head,  taken  to  show  the 
infected  mastoid,  were  found  to  be  exceedingly  valuable  helps 
in  making  the  diagnosis  and  in  determining  the  position  of 
the  sigmoid  sinus,  the  relation  of  the  mastoid  cells  to  it,  and 
how  far  forward  the  cells  extended  into  the  zygoma,  and  also 
the  lower  limit  of  the  brain  cavity  over  the  middle  ear  and  the 
antrum. 

It  is  possible  in  many  cases  to  make  a  positive  diagnosis  of 
exposure  of  the  dura  and  sinus  by  studying  the  stereoscopic 
radiographs  of  the  mastoid  before  such  exposure  has  caused 
any  clinical  symptoms.  In  other  words,  stereopscopic  radio- 
graphs often  enable  us  to  recognize  the  imminent  danger  of 
meningitis,  sinus  thrombosis  and  brain  abscess  before  these 
infections  actually  develop,  and  by  prompt  operation  to  pre- 
vent their  development. 

In  the  acute  cases  the  operative  findings  and  the  results 
obtained  justify  the  following  conclusions:  A  profuse  puru- 
lent discharge  from  the  ear  continuing  for  more  than  six 
weeks  is  almost  positive  evidence  of  mastoid  infection.  If, 
in  addition  to  this,  there  is  some  sagging  of  the  posterior  canal 
wall,  the  evidence  of  mastoid  infection  is  certain.  The  sooner 
a  mastoid  operation  is  done  the  better  is  the  prognosis  for 
rapid  recovery  with  normal  hearing. 

Elevation  of  the  temperature,  if  present,  helps  to  confirm 
the  diagnosis ;  but  a  normal  temperature  does  not  speak 
against  the  diagnosis  of  mastoiditis. 

Tenderness  over  the  mastoid  antrum  or  tip  or  over  the  root 
of  the  zygoma  and  fixation  of  the  sternocleidomastoid  muscles 
are  all  confirmatory  signs. 

In  chronic  suppurative  otitis  media,  careful,  persistent  local 
treatment  should  be  carried  out  for  two  months,  if  the  condi- 
tion improves  during  this  time.  If  it  does  not  improve  in  two 
months'  time,  or  if  there  are  any  positive  indications  of  in- 
volvement of  the  labyrinth,  sinus  or  brain,  then  a  radical  mas- 
toid operation  should  be  done. 

It  is  hardly  necessary  to  state  that  these  conclusions  are  not 
original  with  the  author.  They  are  the  accepted  teachings  of 
all  otologists. 


XXXIX. 

RADIOGRAPHY  AS  AX  AID  IX  THE  DIAGNOSIS  OF 
MASTOID  DISEASE.* 

By  Frederick  ^I.  Law,  M.  D., 

New  York. 

The  radiograph  alone  cannot  be  depended  upon  in  the  diag- 
nosis of  mastoiditis,  as  there  are  various  conditions  which 
influence  the  appearance  of  the  plate ;  but  used  in  conjunction 
with  other  methods  of  diagnosis,  it  is  an  invaluable  aid. 

In  order  to  interpret  a  plate  correctly,  one  must  be  familiar 
with  the  clinical  symptoms :  therefore,  when  a  patient  is  sent  to 
the  radiographer,  a  short  note  of  the  clinical  findings  should 
accompany  the  patient. 

The  normal  mastoid  is  a  pneumatic  cavity  containing  bony 
partitions,  hence  there  is  very  little  resistance  to  the  passage 
of  the  rays ;  the  silver  of  the  plate  is  easily  affected  and  a  dark 
area  is  produced ;  the  bony  partitions  showing  as  light  lines. 
The  lateral  sinus  and  emissary  vein,  being  really  large  cavities, 
show  as  dark  streaks  in  the  bony  structure  of  the  skull,  but 
where  the  sinus  crosses  the  normal  mastoid  cells,  the  additional 
cavity  of  the  sinus  is  merged  with  the  cells  and  the  outline  is 
distinguished  with  difficulty. 

A  mastoid  structure  that  is  filled  with  pathologic  material 
or  covered  v/ith  a  hard  cortex  offers  considerable  resistance 
to  the  passage  of  the  rays ;  the  silver  of  the  plate  is  not  acted 
upon  and  an  area  lighter  than  normal  is  produced.  In  such  a 
condition  the  lateral  sinus,  being  a  cavity,  allows  more  of  the 
rays  to  pass  and  showa  as  a  dark  streak  through  the  light  area. 

This  appearance  of  the  lateral  sinus  in  the  mastoid  structure 
is  often  a  diagnostic  point  in  determining  the  diffet-ence  be- 
tween a  normal  mastoid  and  one  filled  witl    fine  granulations. 

The  auditor}-  canal.,  if  free  from  pus,  shows  as  a  dark  si»ot, 
but  if  pus  is  present,  the  outline  is  made  out  with  difficulty ; 
then  the  location  must  be  determined  frpm  the  articulation  ot 
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the  jaw,  which  is  about  one-quarter  inch  in  front  of  the  canal. 
The  shadow  of  the  pinna  also  aids  in  determining  the  position 
of  the  canal. 

If  the  angle  of  the  principal  ray  strikes  the  mastoid  cor- 
rectly, the  entire  mastoid  region  is  shown  clearly,  and  if  the 
auditory  canal  happens  to  be  straight  and  is  perpendicular  to 
the  center  of  illumination,  the  small  bones  of  the  ear  will  stand 
out  fairly  sharp. 

In  the  majority  of  cases  the  two  mastoids  are  similar  in 
structure;  if  there  are  large  cells  in  one  there  will  be  large 
cells  in  the  other.  For  this  reason  both  mastoids  are  radio- 
graphed and  the  condition  of  the  cells  compared.  The  differ- 
ence between  the  clear  cells  of  the  normal  mastoid  and  the  dull 
hazy  cells  of  the  diseased  side  is  very  plain. 

The  only  conditions  in  which  any  doubt  may  arise  is  in  the 
case  of  a  double  mastoid  or  an  old  chronic  ear  on  both  sides 
with  an  acute  exacerbation  in  one.  In  these  cases  the  cells  of 
both  sides  are  occluded  and  both  plates  show  a  hazy  blur  with 
the  outline  of  the  lateral  sinus  showing  clearly.  In  such  con- 
ditions dependence  must  be  placed  on  the  clinical  symptoms, 
but  if  the  plate  is  a  good  one,  sclerosis  may  sometimes  be  deter- 
mined by  noting  carefully  the  appearance  of  the  shadow.  The 
cells  are  completely  destroyed  and  the  mastoid  resembles  the 
bone  of  the  skull;  the  skull  and  the  mastoid  seem  to  merge 
into  one  another  and  practically  no  outline  of  the  mastoid  can 
be  seen,  the  anterior  border  of  the  lateral  sinus  standing  out 
distinctly. 

Mastoiditis  is  shown  by  the  appearance  of  the  cells  as  com- 
pared with  the  normal  side.  This  may  be  from  a  slight  hazy 
appearance  to  complete  occlusion  of  the  cells.  In  a  mild  con- 
dition there  is  a  slight  haze  over  the  cells,  but  the  bony  par- 
titions are  still  intact ;  as  the  condition  progresses  the  haziness 
increases,  light  spots  appear,  which  indicate  collections  of  pus 
or  spots  of  granulations.  In  a  severe  case  the  haziness  becomes 
a  dense  white  blui-  w.ith  no  partitions  visible,  the  lateral  sinus 
stand'^g  out  cleai^iind  the  auditory  canal  barely  showing. 
Cholesteatoma  H-^ft^s^cns  a  dark  area  in  the  midst  of  the  white. 

It  is  of  cour.^ilar,  itial  that  the  exposure  of  the  two  mas- 
toids shall  be  si:  Vllty  innd  the  density  and  contrast  alike,  or 
there  will  be  difificnpa;'-<?'''    comparing  the  two  sides.  ' 

It  is  difficult  to  lo  accurately  the  position  of  the  lateral 
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sinus  in  a  single  plate  made  in  the  regular  mastoid  position, 
for  the  reason  that  some  sinuses  are  placed  deeper  than  others, 
and  the  deeper  the  sinus,  the  farther  from  the  plate  it  is  and 
the  nearer  the  shadow  is  thrown  to  the  auditory  canal.  Even 
so,  the  distortion  will  not  be  greater  than  one-eighth  of  an 
inch,  and  one  can  say  the  sinus  is  far  forward  or  far  back. 

The  location  of  the  emissary  vein  is  shown  in  the  majority 
of  cases. 

A  radiograph  of  the  mastoid  will  show :  The  size  and  extent 
of  the  mastoid  cells  ;  the  presence  of  pathologic  material ;  some- 
times the  presence  of  sclerosis ;  the  presence  of  cholesteatoma ; 
the  approximate  size  and  position  of  the  lateral  sinus  and  emis- 
sary vein. 

TECHNIC. 

In  making  a  radiograph  the  head  is  placed  on  a  raised  plat- 
form provided  with  a  means  for  holding  the  head  rigid ;  the 
ear  to  be  radiographed  is  placed  on  the  plate ;  the  tube  is  cen- 
tered so  that  the  central  ray  will  pass  through  the  head  to  the 
mastoid  on  the  opposite  side  on  a  line  15  degrees  from  the 
vertical  and  15  degrees  from  the  horizontal.  This  is  an  arbi- 
trary rule  which  must  be  varied  in  some  cases.  With  some 
patients  the  ear  is  placed  higher  than  others,  and  in  these  the 
vertical  angle  can  be  lessened. 

Some  radiographers  fold  the  pinna  forward.  If  this  is  done 
the  head  is  tilted  slightly  backward  and'  the  horizontal  angle 
of  the  tube  need  not  be  so  great. 

A  medium  hard  tube  is  used  with  sufficient  exposure  to  pro- 
duce good  densitv  and  contrast. 


XL. 

A    DISCUSSION    OF   THE    MODUS    OPERANDI    OF 
GALVANIC  NYSTAGMUS.* 

By  Lestkr  Mkad  Hubby,  M.  D., 

Nicw  York. 

Galvanism  produces  or  affects  nerve  impulses  through  elec- 
trotonic  currents  or  phases  induced  in  the  nerve.  These  cause 
phoretic  changes  in  the  tissues.  Negative  ions,  such  as  oxy- 
gen, acids,  etc.,  are  drawn  toward  the  anode;  and  positive 
ions,  such  as  hydrogen,  alkalies,  etc.,  toward  the  cathode. 
Osmosis  is  altered,  and  may  be  reversed  by  this  process  dur- 
ing the  passage  of  the  current.  Through  the  microscope  a 
flow  of  fluid  may  be  seen  in  a  muscle  fiber  from  the  anode  to 
the  cathode,  while  the  current  is  passing,  with  the  production 
of  a  swelling  at  the  cathode.     ("Electricity,"  Chas.  S.  Potts.) 

By  these  changes  the  nerve  impulses,  nerve  irritability  and 
conductivity  are  altered.  In  the  anelectrotonic  region  the  nerve 
irritability,  conductivity,  and  strength  of  impulses  are  de- 
creased ;  while  in  the  catelectrotonic  region  the  reverse  is  true. 

Sufiicient  catelectrotonus  of  the  normal  vestibular  nerve 
fibrils  and  terminations  of  one  side  of  tlie  head  produces  com- 
bined horizontal  and  rotatory  nystagmus  to  that  side  of  the 
head,  whatever  the  position  of  the  head.  Sufficient  anelectro- 
tonus  of  the  same  results  in  nystagmus  to  the  opposite  side 
of  the  head. 

Galvanism  of  both  ears  simultaneously  with  a  double  elec- 
trode causes  no  nystagmus  unless  one  vestibular  nerve,  wholly 
or  in  part,  is  more  sensitive  than  the  other. 

Catelectrotonus  of  one  ear  together  with  anelectrotonus  of 
the  other  ear  produces  about  double  the  amount  of  nystagmus, 
or  results  in  nystagmus  with  about  half  the  amount  of  am- 
perage th'*'-  is  required  in  galvanism  of  one  ear  alone. 

In  de  cour^t.^^  q£  ^^^  labyrinth  of  one  side,  the  vestibular 
nerve.  snHii,  fvmctionating.  generallv  requires  greater 
ill  be  difficnpai 
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amperage  to  produce  nystagmus  than  the  nerve  of  the  other 
side ;  and  cathodal  irritation  of  the  normal  side  generally  pro- 
duces nystagmus  with  a  slightly  lower  amperage  than  the 
anodal.  This  latter  is  explained  by  the  presence  of  a  more  or 
less  spontaneous  nystagmus  to  that  side. 

The  application  of  an  electrode  near  the  ear  is  at  a  great 
relative  distance  from  the  cristje  compared  to  the  distances 
separating  the  latter,  roughly  speaking  5  cm.  at  least  to  less 
than  5  mm.,  respectively :  and  the  diameter  of  the  electrode  gen- 
erally used  is  greater  than  the  greatest  distance  between  the 
cristje.  ^loreover,  the  galvanic  current  tends  to  diffuse  in  all 
directions  from  the  point  of  application  of  the  electrode. 

Thus  it  is  readily  seen  that  all  the  vestibular  nerve  termina- 
tions are  about  equally  affected  in  the  ordinary  method  of 
testing. 

Galvanic  stimulation  of  individual  cristae  or  of  the  neighbor- 
ing nerve  fibrils  is  exceedingly  difficult  and  in  most  cases  im- 
possible. It  can  only  be  done  when  the  labyrinthine  capsule 
is  well  exposed,  as  in  a  radical  mastoid  operation,  and  when 
the  field  can  be  made  exceedingly  dry,  free  from  granulations, 
etc. .  I  have  succeeded  in  producing  it  in  only  one  individual 
thus  far.  The  cathode,  an  electrode  about  1  mm.  in  diameter, 
was  placed  over  the  canals  a  few  millimeters  from  their  am- 
pullae seriatim.  The  different  points  of  application  were  dis- 
tant from  each  other  about  5  to  6  mm. 

As  the  cristae  are  closer  together  than  this,  you  can  see  how 
difficult  it  would  be  to  sufficiently  concentrate  the  current  on 
one  crista  if  applied  near  the  cristae"  themselves.  By  this 
method  of  application  the  current  reaches  a  single  crista,  or 
at  least  the  vestibular  nerve  branch  going  to  the  crista,  in  suf- 
ficiently concentrated  power  to  produce  a  preponderating  irri- 
tation of  the  nerve  termination  sought.     (See  chart  No.  1.) 

The  galvanic  current  leaves  a  nerve  in  a  condition  of  hyper- 
irritability  for  a  period  lasting  from  a  few  seconds  to  fifteen 
minutes. 

After  the  application  of  the  anode  the  positive  modification 
(Pfluger)  lasts  from  a  few  seconds  to  several  minutes. 

There  is  a  brief  period  of  negative  modification  following 
cathodal  irritation,  followed  by  a  positive  modification  lasting 
from  one  to  fifteen  minutes. 

In  positive  modification  the  irritability  of  the  nerve  is  in- 
creased, in  negative  modification,  decreased. 
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This  explains  the  fact  that  a  doubtful  spontaneous  nystag- 
mus is  often  increased  to  a  demonstrable  degree  after  galvan- 
ism of  the  ear. 

In  order  to  discuss  the  modus  operandi  of  galvanic  irrita- 
tion of  the  vestibular  nerves,  it  will  now  be  necessary  to  con- 
sider the  latter  somewhat  in  a  general  way. 

In  the  evolution  and  development  of  the  vestibular  nerve 
system,  stimuli  induced  by  head  movements  and  changes  in 
intralabyrinthine  pressure  were  the  only  factors.  The  auto- 
matic interpretation  of  these  impulses  in  the  cerebellar  and 
paracerebellar  nuclei  was  always  in  terms  of  relative  position 
and  changing  positions  of  the  head. 

Unnatural,  unaccustomed  stimuli,  such  as  the  application  of 
cold  or  heat,  or  of  the  galvanic  current,  to  a  small  area  near 
the  static  labyrinth,  inducing  centripetal  vestibular  nerve  im- 
pulses, could,  therefore,  only  be  interpreted  as  relative  position 
and  changing  positions  of  the  head.  The  same  can  be  said 
of  sufficient  changes  in  intralabyrinthine  pressure,  however 
induced. 

Conjugate  deviation  of  the  eyes  (the  slow  component  of 
nystagmus)  and  somatic  muscular  movements  away  from  the 
canal  stimulated  and  in  the  plane  of  that  canal,  are  the  auto- 
matic responses  in  all  probability  of  the  cerebellar  cortex  to 
such  stimuli.  For  Barany  has  demonstrated  many  of  the  re- 
action centers  in  this  part  of  the  cerebellum,  and  the  slow  com- 
ponent of  the  nystagmus  is  merely  the  reaction  movement  of 
the  eyes.  The  rapid  component  of  the  nystagmus  is  the 
reflex  central  correction  of  the  conjugate  deviation  of  the  eyes, 
and  its  centers  are  probably  located  in  the  posterior  portions 
of  the  median  frontal  convolutions  of  the  cerebral  cortex,  the 
location  of  the  centers  for  voluntary  movements  of  the  eyes. 

Nystagmus  production  is  the  result  of  the  action  of  a  long 
chain  of  neurons,  and  is  not  to  be  compared  with  the  action 
of  a  single  neuron,  such  as  that  of  a  motor  nerve  and  its 
muscle.  To  remind  you  how  long  this  chain  is  I  have  drawn 
a  chart  showing  the  probable  connections,  omitting  the  cerebral 
connections.  You  will  see  that  at  least  twenty-three  neurons 
are  involved  in  the  production  of  vestibular  nystagmus,  with- 
out counting  the  cerebral  connections.     (See  chart  No.  2.) 

The  combined  centripetal  impulses  from  the  cristse  of  both 
sides,  under  normal  conditions  of  body  rest,  produce  a  certain 
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condition  or  tonus  of  rest  or  equilibrium — a  nystagmus  equi- 
librium. If  the  impulses  from  one  or  more  cristae  of  one  side 
are  increased  or  decreased,  relatively  or  absolutely,  to  a  certain 
degree,  this  equilibrium  is  upset  and  nystagmus  ensues  until 
the  equilibrium  is  reestablished. 

This  explains  the  long  continued  nystagmus  following  de- 
struction of  one  static  labyrinth. 

In  man  the  end  organs  of  the  vestibular  nerves  in  the  am- 
pullae of  the  semicircular  canals  are  situated  in  the  row  of  cells 
(sustentacular  cells)  with  their  hair-like  prolongations  into 
the  hat-shaped  gelatinous  cupulae.  The  hair  cells  are  most 
numerous  near  the  summits  of  the  cristae. 

There  are  the  following  possible  ways  in  which  these  nerve 
terminations  can  be  irritated,  namely — ^by  variations  in  press- 
ure, or  stretching,  or  torsion,  or  combinations  of  any  or  all 
of  these  forces. 

That  variations  in  pressure  must  be  a  factor  is  evident  from 
the  following  considerations: 

1.  Nystagmus  occurs  when  there  are  sufficient  changes  in 
intralabyrinthine  pressure,  such  as  is  produced  in  slight  effu- 
sions of  serum,  pus  or  blood,  in  the  static  labyrinth,  etc. 

2.  Ewald's  experiment  is  not  a  simple  production  of  endo- 
lymph  movement,  but  with  the  latter  there  must  be  changes  of 
endolymphatic  pressure.  For  the  membranous  labyrinth  is  a 
closed  tube,  the  endolyraph  is  practically  incompressible,  the 
walls  of  the  membranous  labyrinth  are  surrounded  by  the 
practically  incompressible  perilymph,  and  the  saccus  endo- 
lymphaticus  within  the  dura  by  the  equally  incompressible 
cerebrospinal  fluid  in  the  cranium. 

Note. — Possibly  the  saccus  endolymphaticus  has  the  func- 
tion of  ameliorating  great  changes  in  pressure  in  the  mem- 
branous labyrinth  by  its  own  expansion  or  shrinkage,  acting 
thus  as  an  equalizer  of  pressure. 

Therefore,  on  forcing  a  piston  into  or  against  one  mem- 
branous canal,  the  endolymphatic  pressure  must  be  raised,  tem- 
porarily at  least :  likewise  on  suction  the  endolymphatic  press- 
ure must  be  lowered. 

3.  Some  animal  cristae  are  apparently  arranged  so  that  they 
seem  capable  of  responding  only  to  changes  in  pressure. 
(Siredon  Mexicanus,  etc.) 

It  is  not  within  the  scope  of  this  discussion  to  attempt  to 
explain  why  pressure  on  the  horizontal  canal  toward  the  am- 
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pulla  has  the  reverse  effect  of  that  on  the  vertical  canals. 
Suffice  it  to  say  that  it  is  only  necesasry  to  assume  that  the 
anatomic  and  histologic  arrangement  of  the  cristas  is  such  that 
movements  of  the  endolymph  on  rotation  of  the  head  produce 
greater  irritation  in  one  direction  than  in  the  other,  in  the 
different  canals. 

Above  normal  irritation  of  any  crista,  whether  induced  by 
quick  head  movements,  galvanism,  rotation,  disease,  pressure, 
or  caloric  means,  causes  nystagmus  to  that  side  of  the  head. 

On  the  other  hand,  if  through  any  of  the  above  agencies  any 
crista  is  put  in  the  condition  of  subnormal  irritation,  then  nys- 
tagmus results  to  the  opposite  side  of  the  head,  not  alone 
through  overaction  of  the  opposite  side,  but  also  through  hypo- 
stimulation  of  the  same  side. 

There  must  then  be  an  average  condition  of  rest,  a  nerve 
impulse  tonus,  if  you  will,  of  these  nerve  terminations  in  each 
crista,  as  suggested  by  Goltz  for  pressure  only.  For  instance, 
each  crista  must  be  continuously  transmitting  impulses  con- 
cerning the  exact  status  of  pressure,  torsion,  stretching,  etc. 

It  is  like  a  man  wearing  a  hat — the  weight  of  the  hat  and 
the  compression  of  the  hat  band  produce  nerve  impulses  con- 
tinuously to  the  brain.  These  impulses  are  soon  disregarded. 
But  if  there  is  a  sudden  change,  such  as  a  gust  of  wind  tug- 
ging at  the  hat,  the  nerve  impulses  are  greatly  changed,  and 
more  or  less  automatic  reflexes  result,  such  as  grasping  at  the 
hat,  etc. 

So  with  the  crista — its  automatic  responses  are  nystagmus 
and  somatic  m.uscular  movements. 

A  certain  amount  of  increase  of  nerve  impulse  tonus  of  any 
crista  produces  nystagmus  toward  that  side,  and  somatic  mus- 
cular movements  away  from  the  canal  and  in  the  plane  of  the 
canal ;  a  certain  amount  of  decrease  of  the  nerve  impulse  tonus 
of  a  crista  will  produce  nystagmus  away  from  the  canal  affect- 
ed, and  somatic  muscular  movements  toward  and  in  the  plane 
of  the  canal. 

If  we  call  irritants  only  those  forces  which  increase  the 
nerve  impulse  tonus  of  the  cristse  of  one  side  of  the  head,  then 
we  see  that  when  they  are  exerted  against  one  side  of  the  head 
they  cause  conjugate  movement  of  the  eyes  and  somatic  mus- 
cular movements  away  from  the  irritated  side. 

On  the  other  hand,  if  depressants  are  applied  to  the  tonus 
of  the  cristae  of  one  side  of  the  head,  the  reverse  occurs,  name- 
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ly,  conjugate  deviation  of  the  eyes  and  somatic  muscular  move- 
ments toward  the  affected  side. 

Let  us  now  consider  why  it  is  that  in  irritants  such  as  dis- 
ease, head  movements,  galvanism,  etc.,  applied  to  all  the  canals 
of  one  side,  the  result  is  always  a  combined  horizontal  and 
rotatory  nystagmus  to  that  side. 

If  you  will  examine  this  model  of  the  three  canals,  remem- 
bering that  hyperirritation  of  one  crista  produces  nystagmus 
toward  that  side  of  the  head  and  in  the  plane  of  that  canal, 
you  will  find  the  following: 

Irritation  of  the  right  horizontal  canal  will  produce  horizon- 
tal nystagmus  to  that  side ;  that  of  the  superior  canal  will  pro- 
duce a  rotary  counter-clockwise  movement  of  the  eyes  forward 
and  to  that  side,  which  viewed  from  the  front  is  rotatory  to 
that  side ;  irritation  of  the  posterior  canal  will  produce  a  rotary 
counter-clockwise  nystagmus  backward  and  to  that  side,  which 
viewed  from  the  front  is  rotatory  to  that  side.  Therefore,  the 
resultant  of  these  three  must  be  a  combined  horizontal  and 
rotatory  nystagmus  to  the  side  irritated. 

Barany's  explanation  of  galvanic  nystagmus  rests  on  the 
theory  that  there  is  a  nystagmus  equilibrium,  and  that  there 
is  altered  conductivity  of  nerves  in  electrotonus.  He  claims 
that  the  slightest  change  in  the  nerve  impulses  from  either  side 
of  the  head  upsets  this  equilibrium  and  results  in  nystagmus, 
the  direction  of  the  nystagmus  being  toward  the  side  which 
is  relatively  stimulated.  In  catelectrotonus  the  conductivity 
of  the  vestibular  nerve  is  increased.  Therefore,  nystagmus 
results  toward  that  side  on  account  of  the  increased  trans- 
mission of  the  nerve  impulse.  In  anelectrotonus  the  con- 
ductivity of  the  vestibular  nerve  is  decreased.  Therefore,  the 
impulses  are  more  or  less  blocked  on  that  side,  and  those  of 
the  other  side  are  relatively  increased,  and  nystagmus  results 
to  the  opposite  side. 

As  pointed  out  by  Briining.  if  this  theory  were  true,  on  the 
production  of  cold  caloric  nystagmus  to  the  opposite  side,  the 
application  of  the  cathode  to  the  irritated  side  should  increase 
the  nystagmus  to  the  opposite  side,  as  the  nerve  conductivity 
is  increased  in  catelectrotonus. 

Instead  of  this,  the  nystagmus  is  stopped  by  the  catelectro- 
tonic  effect  on  the  nerve. 

The  same  is  true  of  heat  caloric  nvstagmus  to  the  same  side 
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being  overcome  in  the  production  of  anelectrotonus  of  that 
side. 

Briining-'s  theory  rests  on  the  physical  movement  of  matter 
in  the  neighborhood  of  the  cristae  toward  the  cathode  and  away 
from  the  anode. 

It  would  be  difficult  to  harmonize  this  with  the  fact  that 
nystagmus  of  the  same  kind  and  degree  is  produced,  whether 
the  electrotonus  occurs  near  the  cristas  or  in  the  nerve  itself 
when  the  cristse  have  been  destroyed. 

With  our  present  limited  knowledge,  the  following  theory 
seems  to  explain  galvanic  nystagmus  in  health  and  disease  of 
the  vestibular  neurons : 

1.  Each  crista  with  its  hair-like  processes  is  continuously 
transmitting  afferent  impulses  of  its  condition  in  respect  to 
pressure,  stretching,  or  torsion,  or  combinations  of  these  three. 
The  condition  of  the  nerve  terminations  in  the  crista,  hair 
cells,  etc.,  is  then  either  in  a  normal  state  of  irritation,  a 
hyperirritated  condition,  or  a  hypoirritated  condition. 

2.  The  sum  of  these  impulses  from  all  the  cristae  in  body 
rest  and  under  normal  conditions,  produces  from  the  centers 
efferent  impulses  to  the  eyes,  resulting  in  a  nystagmus  equi- 
librium. 

3.  Sufficient  change  in  the  relative  amounts  of  these  im- 
pulses upsets  the  nystagmus  equilibrium  and  nystagmus  re- 
sults. 

4.  Impulses  from  any  crista  on  one  side  of  the  head,  how- 
ever induced,  indicating  sufficient  increase  of  irritation,  cause 
nystagmus  to  that  side  of  the  head ;  those  showing  a  sufficient 
decrease,  cause  nystagmus  to  the  opposite  side  of  the  head. 

5.  The  nerve  impulses  from  the  vestibular  nerve  and  its 
terminations  are  altered  during  the  production  of  electrotonus. 

(a)  Catelectrotonus  induces  a  hyperirritated  condition  of 
the  nerve  and  nerve  terminations,  an  increase  of  afferent  im- 
pulses ;  therefore,  a  nystagmus  toward  that  side  of  the  head. 

(b)  Anelectrotonus  induces  a  hypoirritated  condition  of  the 
nerve  and  nerve  terminations,  a  decrease  of  afferent  impulses; 
therefore,  a  nystagmus  to  the  opposite  side  of  the  head. 

6.  The  character  of  the  nystagmus  will  vary  with  the  rela- 
tive amount  of  irritation  of  the  dift'erent  nerve  terminations, 
cristae,  etc.,  and  will  be  a  resultant  of  the  same.  For  instance, 
if  the  crista  of  the  horizontal  canal  is  mainly  irritated,  the 
nystagmus  will  approach  the  horizontal  type. 


Anterior  View  of  Model. 


Posterior  View  of  Model. 
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EXHIBITION     OF     RADIOGRAMS     ILLUSTRATING 
THE  PATHOLOGY  OF  MASTOIDITIS.! 

By  Henry  S.  Birkett,  M.  D., 
Montreal. 

I  wish  to  express  to  you  my  appreciation  of  the  honor  of 
the  invitation  extended  to  me  to  take  part  in  this  evening's 
discussion,  but  much  regret  that  owing  to  a  change  from  the 
original  date  to  the  present,  it  conflicts  with  the  conduct  of 
my  examinations  in  the  University,  hence  my  reason  for  being 
absent. 

When  reflecting  upon  the  value  of  radiography  in  diseases 
of  the  frontal  sinuses  and  antra,  it  occurred  to  me  that  per- 
haps the  same  method  might  be  applied  to  the  mastoid  process, 
and  thus,  independently  of  any  work  that  had  been  done  else- 
where, I  had  my  first  plate  made  in  1908.  It  was  taken  with 
the  patient  lying  on  his  face,  and  the  result  was  not  satisfac- 
tory, as  only  the  cells  and  the  tip  of  the  mastoid  were  visible. 
Studying  the  matter  still  further,  I  learned  that  Schier  of 
Breslau  had  done  some  work  along  these  lines,  but  his  plates 
were  taken  with  the  patient  lying  on  his  side.  In  1909  I  again 
took  up  the  work,  having  my  plates  taken  with  the  patient  lying 
on  his  side.  For  a  description  of  the  technic  I  am  indebted 
to  Dr.  A.  Howard  Pirie  in  his  article  on  "Radiography  in  the 
Diagnosis  of  Mastoid  Disease,"*  which  is  as  follows: 

"The  patient  should  lie  prone  on  a  firm  codch.  The  head 
is  supported  on  an  inclined  plane  making  an  angle  of  twenty- 
five  degrees  with  the  plane  of  the  couch.  The  photographic 
plate  rests  on  this  inclined  plane.  The  head  is  rotated  90 
degrees,  so  that  the  patient  looks  directly  to  his  side ;  this 
brings  the  mastoid  into  contact  with  the  plate.     The  pinna  of 

tPresented  before  the  New  York  Academy  of  Medicine,  Section 
on  Otology,  May  12,  1913. 

♦Reprinted  from  "Archives  of  the  Roentgen  Rays,"  September, 
1912. 
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the  ear  is  turned  forward  so  as  to  obscure  the  mastoid  as  little 
as  possible.  The  source  of  X-rays  is  placed  vertically  above 
the  head,  and  the  perpendicular  ray  is  made  to  fall  on  a  point 
two  inches  above  the  highest  point  of  the  pinna.  The  mastoid 
on  each  side  must  be  skiagraphed  separately.  The  glass  of 
the  focus-tube  should  be  nine  inches  away  from  the  hair.  The 
exposure  required  will  turn  a  Sabouraud  pastille,  placed  at  2 
centimeters  from  the  glass,  to  one-third  of  the  B  tint.  A 
medium  hard  focus-tube  (4  to  5  Benoist)  with  30  milliamperes 
for  fifteen  seconds  from  a  Snook  apparatus,  gives  a  plate  which 
should  be  fully  developed  in  seven  minutes  (Ilford  plate  and 
developer).  Skiagraphs  of  both  right  and  left  mastoids  must 
be  made  of  every  case,  as  a  single  skiagraph  of  one  mastoid 
is  of  little  value.  A  dififerent  focus-tube  should  be  used  for 
each  mastoid,  as  it  is  rarely  possible  to  get  one  tube  to  remain 
constant  in  vacuum  for  both  exposures.  l^oth  focus-tubes 
must,  of  course,  be  of  the  same  hardness.  This  is  one  of  the 
most  important  points  in  the  technic.  viz..  to  have  fwo  similar 
tubes  of  equal  hardness  and  quality.  The  American  made 
tubes  lend  themselves  to  this  better  than  any  others  I  have 
used." 

The  value  of  radiography  in  affections  of  the  mastoid  pro- 
cess is  to  demonstrate  first  of  all  the  anatomic  characters  of 
the  mastoid  process  itself,  diploetic,  pneumatic  or  sclerosed.  It 
further  gives  us  in  many  cases  the  position  of  the  antrum  and 
the  position  of  the  lateral  sinus  in  its  relation  to  the  mastoid 
process,  and  in  many,  as  shown  in  some  of  the  plates,  the 
emissary  vein  is  distinctly  seen. 

Clinically,  we  are  enabled  by  radiography  to  recognize  when 
the  mastoid  process  has  become  involved  in  acute  inflammatory 
or  purulent  infection,  by  a  distinct  blurring  or  veiling  of  the 
cells.  vShould  the  disease  have  existed  for  some  time,  lead- 
ing to  destruction  of  the  cells,  this  is  often  indicated  by  dis- 
tinctly enlarged  cavities,  which  occurring  over  the  lateral  sinus 
in  some  cases  shows  it  definitely  exposed  as  a  dark  area.  One 
case  I  have  on  record — unfortunately  the  plate  is  not  on  ex- 
hibition owing  to  its  having  been  broken — distinctly  shows  a 
sinus  thrombus.  This  was  evidently  due  to  the  fact  that  the 
thrombus  was  not  only  surrounded  but  infected  with  pus. 

I  wish,  however,  to  make  it  distinctly  clear  that  I  am  not  an 
advocate  of  radiography  as  applied  to  diagnosing  diseases  of 
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the  mastoid  process  exclusive  of  ones  clinical  experience ;  I 
only  look  upon  it  as  one  of  the  nice  adjuncts  to  one's  work 
and  I  do  not  allow  my  judgment  to  be  biased  by  any  findings 
of  the  radiogram.  But  I  will  say  this,  that  my  readings  of 
the  radiograms  have  in  operative  cases  always  been  confirmed. 
I  wish  to  acknowledge  the  valuable  assistance  of  Mr.  Mc- 
Neil of  the  X-ray  department  of  the  Royal  Victoria  Hospital 
in  the  development  of  this  work  from  its  very  beginning. 


XLII. 

FURTHER  OBSERVATIONS  ON  THE  TECHNIC  IN 

THE  AFTER-CARE  OF  THE  RADICAL 

MASTOID  OPERATION. 

By  Philip  Hammond,  M.  D., 

Boston, 

To  achieve  progress  in  any  endeavor  it  is  necessary  to  keep 
constantly  in  mind  the  goal  toward  which  we  are  striving. 
Under  no  condition  should  we  allow  our  efforts  to  be  diverted 
from  the  main  object  by  attempts,  however  zealous,  to  prove 
the  truth  of  preconceived  notions,  unless  those  notions  lead 
in  the  most  direct  way  to  the  solution  of  the  questions  under 
consideration. 

Pedantic  as  this  may  seem,  it  strikes  directly  at  the  cause 
of  many  exploited  "methods" ;  for  often  one  who  has  been 
instrumental  in  the  development  of  an  idea,  or  of  some  opera- 
tive procedure,  will  become  so  fixed  in  his  habits  that  he  will 
tolerate  no  change  in  his  accustomed  routine,  even  though 
inconceivably  superior  methods  have  been  adopted  by  his  co- 
workers. 

The  advisability,  nay  even  the  necessity,  of  constantly  chang- 
ing one's  mental  attitude  toward  the  treatment  of  the  radi- 
cally operated  mastoid  lias  been  impressed  upon  the  writer 
during  an  experience  covering  practically  twenty  years;  if  we 
but  analyze  the  progress  that  has  been  made  in  this  time,  we 
shall  see  that  it  has  come  about  by  attempts  to  accomplish  a 
definite  result  in  the  simplest  possible  way. 

Even  with  the  first  cases  it  was  recognized  that  success 
could  not  be  attained  without  epidermization  of  the  cavity, 
and  to  this  end  a  postauricular  opening  was  left  through  which 
various  cutaneous  flaps  were  introduced  to  aid  the  epidermis 
from  the  meatus  in  spreading  throughout  the  inside  of  the 
bone. 

Following  the    tendency  of    that    time,   the  wounds  were 
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packed  almost  daily  with  gauze,  and  needless  to  say  the  gran- 
ulations thrived  upon  this  treatment.  Then  to  aid  in  the 
process  of  epidermization,  small  Thiersch  grafts  or  islands 
of  epidermis  were  introduced.  The  permanent  opening  be- 
hind the  ear  proved  so  disfiguring  that  it  was  soon  abandoned. 

Opinions  still  vary  as  to  certain  details  of  the  complete 
radical,  which  will  be  taken  up  later,  but  authorities  are  agreed 
up  to  a  certain  point.  It  is  generally  conceded  that  the  bone 
operation  should  be  most  thoroughly  and  painstakingly  per- 
formed, all  crevices  smoothed  out.,  and  all  projections  re- 
moved. Some  form  of  plastic  operation  is  then  performed 
upon  the  posterior  part  of  the  cartilaginous  meatus,  to  serve 
the  double  purpose  of  free  access  to  the  cavity  for  inspection 
and  treatment  and  to  furnish  a  dermal  covering  for  a  part  at 
least  of  the  mastoid.  The  type  of  this  operation  varies  with 
the  demands  of  the  case  and  the  habits  of  the  operator,  but 
the  tendency  is  to  obtain  a  meatus  that  will  be  sufficiently 
large  to  readily  allow  of  all  after-treatment  of  the  entire 
cavity.  The  posterior  wound  is  now  generally  sutured 
throughout,  with  the  object  of  obtaining  healing  by  first 
intention.  The  method  of  suturing  that  has  given  by  far  the 
best  results  in  the  hands  of  the  writer  is  by  means  of  the 
small  metal  clamp,  or  Michel  suture.  Not  only  is  the  appo- 
sition much  better  than  that  generally  obtained,  but  they  can 
be  applied  much  more  rapidly  than  ordinary  sutures.  Only 
one  failure  has  been  noted  in  an  extended  series,  and  that 
was  in  a  case  that  had  been  subjected  to  repeated  operations. 
With  the  object  of  preventing  hemorrhage  from  the  incision, 
a  dilute  solution  of  adrenalin  chlorid  was  injected  subcu- 
taneously  over  the  operative  field  as  a  preliminary,  after  the 
method  of  Jansen.  There  was  a  general  breaking  down  of 
the  wound  and  some  sloughing;  but  this  could. not  properly 
be  attributed  to  the  method  of  suture. 

From  this  point  on  we  encounter  the  greatest  diversity  of 
opinion  as  to  the  proper  course  to  follow.  Roughly  speaking, 
the  exponents  of  the  various  methods  may  be  divided  into  two 
classes:  those  who  use  the  skin  graft  to  aid  nature,  and  those 
who  do  not. 

Before  attempting  to  take  any  stand  on  the  subject  we 
should  remember,  first,  that  our  whole  aim  is  to  favor  the  com- 
plete  epidermization   of   the   cavity,   and  secondly,   that  this 
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should  be  accomplished  as  speedily  and  with  as  little  distress 
to  the  patient  as  possible.  The  question  then  rapidly  narrows 
down  to  one  of  results.  Which  method,  or  combination  of 
methods,  is  most  likely  to  sho'W  a  favorable  outcome?  In 
this  query  we  are  likely  to  be  led  astray  by  prejudice,  or  by  the 
fact  that  familiarity  with  a  certain  routine  may  have  made  the 
operator  an  expert  with  that  particular  method.  Under  these 
conditions  any  observer  can  scarcely  avoid  a  bias  toward  the 
procedure  which  produces  the  best  results  at  his  hands,  al- 
though the  skill  with  which  he  administers  his  technic  may  be 
more  of  a  factor  in  the  successful  issue  than  the  means  adopted- 

To  counteract  this  tendency,  and  to  overcome  as  far  as 
possible  the  objections  which  necessarily  obtain  where  the 
operative  work  is  carried  on  at  the  hands  of  one  man,  some  of 
my  colleagues  at  the  Massachusetts  Charitable  Eye  and  Ear 
Infirmary  have  joined  with  me  in  an  attempt  to  search  out  the 
truth  of  this  matter.  Cases  have  been  operated  upon  by  all 
the  methods  and  the  results  noted.  In  addition  to  this,  as  many 
as  possible  of  the  cases  operated  upon  for  several  years  past 
have  been  requested  to  report  at  the  hospital  for  observation. 
These  cases  have  been  carefully  examined  and  the  results 
freely  discussed  by  advocates  of  the  different  methods  of  op- 
eration; so  that  the  cases  have  been  subjected  to  the  criticism 
of  the  opponents  as  well  as  of  the  partisans  of  the  methods 
employed.  As  a  result  of  this  inquiry  several  facts  seem  to 
have  been  established :  first,  the  end  results  do  not  appear  to 
favor  any  particular  procedure,  although  the  length  of  treat- 
ment was  lessened  in  the  cases  subjected  to  grafting.  Second, 
the  cases  in  which  the  primary  graft  was  used  apparently  did 
as  well  as  those  in  which  it  was  applied  at  a  later  stage.  Third, 
as  was  to  be  expected,  the  best  results  were  observed  in  cases 
where  the  most  careful  bone  work  had  been  done. 

One  of  the  interesting  observations  arising  from  a  study  of 
this  series  was  the  comparison  of  the  very  thorough  exentera- 
tion practiced  today  with  that  done  several  years  ago ;  the  most 
recent  cases  allow  of  much  better  access  to  the  middle  ear, 
and  the  complete  removal  of  the  facial  ridge  leaves  an  extreme- 
ly smooth  cavity.  This  naturally  aided  in  the  healing  of  the 
wound,  particularly  where  skin  grafts  were  used.  Many  of 
the  older  cases  had  prominent  ridges  left  at  the  site  of  the 
posterior  canal  wall,  not  only  greatly  interfering  with  the  in- 
spection of  the  ear,  but  actually  handicapping  the  recovery. 
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Another  point  on  which  improvement  has  recently  been 
made  is  in  adopting  some  device  to  keep  the  meatus  perma- 
nently enlarged.  In  a  majority  of  the  older  cases  it  had  nar- 
rowed down  so  that  it  did  not  provide  room  for  thorough 
inspection  of  the  cavity.  In  the  hands  of  the  writer  the  best 
results  have  been  obtained  by  the  use  of  a  Koerner  flap.  This 
is  carried  well  into  the  concha,  the  base  of  the  flap  being  made 
as  wide  as  possible.  The  resulting  tongue  is  then  pulled  for- 
ward out  of  the  meatus,  and  the  skin  of  the  flap  separated  from 
the  cartilage,  much  as  a  submucous  operation  is  done  in  the 
nose.  The  cartilage  is  now  removed  from  the  flap  to  its  base. 
A  deep  buried  chromicized  gut  suture  is  then  passed  through 
the  base  of  the  flap  from  behind  and  caught  into  the  periosteum 
of  the  posterior  edge  of  the  wound,  thus  holding  the  meatus 
well  open.  To  overcome  the  rather  pointed  corners  in  this 
artificial  meatus,  a  short  piece  of  large  caliber  rubber  tubing  is 
slit  lengthwise,  so  that  it  is  in  cross-section  like  the  letter  C 
and  can  be  expanded  to  fit  any  size  canal.  This  is  placed  just 
at  the  entrance  of  the  meatus  and  completely  filled  with  gauze, 
continuous  with  the  packing  of  the  wound.  It  serves  the  dou- 
ble purpose  of  giving  a  better  contour  to  the  meatal  edge,  and 
of  preventing  the  packing  becoming  so  adherent  to  the  edge 
of  the  wound. 

While  in  the  exceptional  case  very  nearly  if  not  quite  as 
rapid  healing  takes  place  in  the  non  skin-grafted  cavity,  this 
result  is  by  no  means  uniform.  With  a  reasonably  small  cavity, 
and  flaps  so  placed  from  the  canal  as  to  advantageously  assist 
in  the  spread  of  new  epidermis,  a  favorable  result  is  almost 
assured  without  further  assistance.  This  is  quite  in  accord 
with  the  teachings  of  general  surgery  ;  but  one  must  not  expect 
the  skin  to  bridge  a  gap  of  more  than  half  an  inch. 

W  ith  a  large  cavity  it  would  seem  to  be  only  reasonable  to 
expect  that  a  graft  might  render  valuable  assistance  in  shorten- 
ing the  treatment.  Indeed,  the  brilliant  results  which  followed 
the  use  of  some  of  the  first  Thiersch  grafts  for  this  purpose  led 
many  operators  to  adopt  this  method  in  all  cases.  Some  al- 
ways apply  the  graft  at  once,  others  as  invariably  await  a 
later  stage,  commonly  from  the  fourth  to  the  tenth  day.  One 
operator  advises  further  curettement  of  the  cavity  at  this 
time,  as  a  more  certain  means  of  encouraging  the  graft  to  take. 
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That  some,  at  least,  of  this  abundance  of  detail  is  needless, 
is  attested  by  the  results  in  certain  cases,  which  from  neglect 
have  disappeared  from  observation  almost  immediately  after 
operation,  and  without  skin  graft,  only  to  reappear  after 
months  or  years  with  a  completely  epidermatized  cavity. 

It  is  thought  by  many,  however,  that  a  suitable  graft,  suc- 
cessfully placed,  lessens  the  period  of  convalescence  decidedly. 
The  chief  objection  advanced  against  its  employment  seems  to 
rest  on  the  fact  that  some  operators  experience  a  difficulty  in 
having  it  "take." 

Due  care  in  the  preparation  of  the  cavity,  however,  will 
materially  aid  in  accomplishing  a  successful  result.  If,  under 
the  best  of  conditions  failures  occur,  something  is  wrong  with 
the  technic.  In  this  the  writer  speaks  not  alone  from  his  own 
experience,  but  from  that  of  his  colleagues  as  well.  In  the 
hands  of  several  operators  at  our  hospital  the  results  are  prac- 
tically uniform. 

No  attempt  is  made  at  the  present  time  to  apply  separate 
small  grafts.  A  large  thin  graft,  two  inches  or  more  square, 
is  cut  from  the  thigh  with  an  ordinary  amputating  knife.  The 
skin  is  immediately  spread  out  on  the  place  from  which  it  was 
cut,  exactly  as  if  it  had  not  been  severed  from  its  attachments. 
A  square  of  crepe  de  lise  is  then  laid  on  it,  and  the  skin  and 
crepe  together  removed  from  the  thigh.  This  simple  device 
absolutely  prevents  rolling  or  curling  of  the  edges.  A  piece  of 
ordinary  gauze — or  rather,  several  layers  which  have  previous- 
ly been  rolled  into  a  cone  are  then  placed  under  one  corner  of 
the  crepe  and  skin,  in  such  a  manner  that  the  entire  apex  of 
the  cone  and  at  least  one  side  is  completely  covered  with  skin, 
the  raw  side  out.  One  side  of  the  cone  is  purposely  left  free 
of  skin,  as  this  side  goes  into  apposition  with  the  anterior  wall 
of  the  canal,  which  is  already  covered  with  epidermis.  The 
cone,  or  plug,  is  then  introduced  through  the  meatus,  the  point 
guided  toward  the  middle  ear,  and  then  the  gauze  of  the  plug 
gradually  fed  into  the  cavity,  expanding  and  completely  fill- 
ing it. 

It  must  be  remembered  that  the  graft  is  adherent  to  a  thin, 
smooth,  silk)'  crepe,  and  the  pressure  of  the  mass  of  gauze 
causes  this  to  reach  every  part  of  the  cavity,  even  where  the 
meatus  is  much  smaller  than  the  inside,  the  gauze  expanding 
in  much  the  way  that  a  bristle  probang  does.     This  gauze  is 
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allowed  to  remain  undisturbed  three  or  four  days,  at  the  end 
of  which  it  is  gently  removed.  The  crepe  de  lise  comes  with 
it,  but  the  skin  never.  In  the  interval  it  has  become  firmly 
attached  to  all  denuded  surface.  There  are  naturally  some 
loose  ends  where  the  graft  is  superimposed  upon  the  epidermis 
of  the  meatus,  and  there  are  necessarily  reduplications  or 
folds  in  the  graft,  as  it  is  impossible  to  adapt  a  flat  surface 
to  the  inside  of  a  sphere  without  such.  These  loose  pieces 
finally  slough  out,  and  during  the  process  there  is  a  very  active 
suppuration  to  deal  with.  In  most  of  the  cases  the  superficial 
layers  of  graft  are  cast  off,  but  underneath  there  is  the  firm 
pink  appearance  of  new  skin,  rapidly  paling  out.  Immediately 
following  the  removal  of  the  gauze  plug  it  is  possible  to  dem- 
onstrate that  the  graft  has  "taken"  by  pulling  upon  it.  It 
stands  a  very  considerable  strain,  and  if  we  succeed  in  detach- 
ing a  piece,  it  causes  bleeding,  showing  that  it  is  definitely  at- 
tached to  its  new  resting  place. 

This  method  of  applying  the  graft  was  described  by  the 
writer  several  years  ago,  and  has  been  in  use  continuously 
since.  It  appears  to  be  simpler  in  execution  than  the  Ballance 
method,  and  quite  as  certain  of  a  successful  result.  The  graft 
may  be  applied  either  at  the  primary  operation  or  at  a  later 
period. 

Following  the  throwing  off  of  the  superficial  layers  of 
epithelium  a  simple  cleansing  of  the  cavity  with  hydrogen 
peroxid  may  be  permitted,  but  aside  from  keeping  out  the 
products  of  suppuration,  the  less  treatment  given  the  better. 
The  writer  does  not  favor  the  use  of  drying  powders,  scarlet 
salve  or  other  medications,  as  they  are  apt  to  produce  crusting 
and  deceive  one  as  to  the  true  condition  of  the  cavity.  Under 
no  conditions  should  packing  of  the  cavity  be  continued. 

Cases  where  the  skin  does  not  ''take"  pretty  generally 
throughout  the  cavity  are  rare ;  but  if  such  occur,  and  granula- 
tions form,  they  should  be  kept  down  by  the  free  use  of  caus- 
tics. This  is  substantially  the  treatment  that  must  be  followed 
if  no  skin  graft  be  used." 

In  summing  up  the  record  of  progress,  emphasis  should  be 
laid  on  the  fact  that  while  once  the  radical  mastoid  operation 
was  looked  upon  as  too  severe  a  procedure  to  which  to  submit 
our  private  patients,  it  is  now  so  treated  that  recovery  takes 
place  in  as  short  a  space  of  time  as  in  the  acute  mastoid ;  and 
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that  while  once  the  dressings  were  painful,  protracted,  and 
called  for  the  exercise  of  as  much  skill  as  the  operation  itself, 
now,  thanks  to  our  modified  technic,  they  are  practically  pain- 
less, and  every  contingency  has  been  so  carefully  guarded 
against  in  the  operation  that  only  a  minimum  amount  of  after- 
care is  required. 
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THE  FAUCIAL   TOXSILS   AS   A   FOCUS   FOR   SYS- 
TE^^IC  INFECTION.* 

By  Gkorge  E.  Shambaugh,  M.  D., 

Chicago. 

The  close  relation  between  acute  rheumatic  fever  and  sore 
throat  has  long  been  recognized.  Formerly  it  was  often  as- 
sumed that  the  sore  throat  occurring  in  connection  with  acute 
rheumatism  was  but  a  local  manifestation  in  the  pharynx  of 
the  general  systemic  condition.  It  is  now  generally  believed, 
however,  that  the  sore  throat  in  these  cases  represents  the  focus 
of  entrance  for  the  systemic  infection.  Furthermore,  it  is  now 
quite  generally  recognized  that  sore  throat,  for  the  most  part 
acute  tonsillitis,  is  ver}-  often  the  immediate  cause  for  other 
systemic  infections  such  as  acute  endocarditis  and  acute  nephri- 
tis. It  has  not  been  so  generally  appreciated  that  the  faucial 
tonsils  are  very  frequently  the  focus  for  chronic  systemic 
infections  such  as  chronic  arthritis,  commonly  known  as 
arthritis  deformans,  chronic  neuritis,  cardiovascular  degenera- 
tion and  chronic  nephritis. 

In  the  Archives  of  Internal  Medicifie,  April,  1912,  Dr.  Frank 
Billings,  of  Chicago,  discusses  the  subject  of  "Chronic  Focal 
Infections  and  their  Etiologic  Relations  to  Arthritis  and 
Nephritis."  This  work  was  done  on  patients  in  the  Presby- 
terian Hospital  of  our  city,  and  it  has  been  my  privilege  to 
examine  the  throats  of  many  of  them  and  to  enucleate  the 
faucial  tonsils  in  certain  of  the  cases  where  these  structures 
were  suspected  of  harboring  foci  for  the  systemic  infection. 
The  observations  on  these  cases,  and  on  a  large  number  of 
other  cases  of  focal  systemic  infection  referred  to  me  during 
the  past  few  years,  have  impressed  on  me  certain  facts.  First, 
as  regards  the  relation  of  the  faucial  tonsils  to  systemic  infec- 
tion :  second,  as  regards  the  conditions  found  in  the  tonsils  in 
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cases  where  these  structures  were  clearly  shown  to  harbor  foci 
for  systemic  infection,  and  third,  as  regards  the  proper  treat- 
ment for  tonsils  suspected  of  containing  foci  producing  sys- 
temic infection.  In  this  paper  I  wish  to  discuss  briefly  some 
of  the  conclusions  which  I  have  reached  regarding  these  ques- 
tions. 

In  the  first  place,  I  believe  that  the  general  practitioner,  as 
well  as  the  specialist,  has  not,  as  a  rule,  fully  appreciated  the 
importance  of  the  relation  existing  between  infections,  acute 
as  well  as  latent,  of  the  faucial  tonsils  and  certain  systemic 
conditions.  I  believe  that  in  general  the  importance  of  this 
relation  has  been  more  fully  appreciated  by  the  leading  intern- 
ists than  it  has  by  the  specialists.  This  is,  perhaps,  to  be  ex- 
pected, because  the  consulting  internist  is  the  one  to  whom 
such  cases  are  referred.  The  internist  is,  moreover,  familiar 
with  systemic  conditions  caused  by  other  foci  of  infection, 
such  as  abscess  of  the  gums,  chronic  appendicitis,  infection  of 
the  genital  tract,  cholecystitis,  etc.  The  internist  is,  therefore, 
prepared  to  recognize  in  a  structure  like  the  faucial  tonsil, 
which  is  so  frequently  the  seat  of  violent  acute  streptococcus 
infection,  not  only  the  source  for  acute  systemic  infection, 
such  a^  acute  rheumatic  fever,  acute  endocarditis  and  nephritis, 
but  also  the  seat  of  persistent  latent  chronic  foci  of  infection 
capable  of  causing  chronic  arthritis,  chronic  neuritis,  cardio- 
vascular degenerations,  nephritis,  etc.  The  attention  of  the 
specialist,  on  the  other  hand,  is  naturally  centered  more  on  the 
purely  local  conditions.  He  cannot  be  expected  to  have  that 
fuller  appreciation  of  the  systemic  conditions  which  experi- 
ence brings  to  the  internist.  It  is  so  easy  for  the  specialist  to 
conclude  that  because  he  has  not  in  his  experience  recognized 
systemic  conditions  resulting  from  tonsil  infection,  therefore 
these  systemic  conditions  do  not  result  from  disease  of  the 
tonsils.  No  greater  mistake  in  reasoning  than  this  can  be 
made.  It  would  be  just  as  logical  for  an  otologist  to  assert 
that  because  he  has  never  seen  a  brain  abscess  develop  in 
any  of  his  cases  of  purulent  otitis  media,  therefore  purulent 
otitis  media  is  not  the  chief  cause  of  brain  abscess.  Dr. 
Billings  (1.  c.)  states:  '"There  can  be  no  other  reason  for  the 
prevalence  of  rheumatism  found  in  childhood  than  the  fre- 
quency of  local  infections  in  the  throat  and  nose.  Quite  as 
frequently  children  have  endocarditis  without  other  symptoms 
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of  rheumatic  infection,  which  has  its  source  in  the  throat.  I 
think  anyone  who  has  noted  the  difference  in  the  physical 
and  mental  make-up  of  a  child  before  and  after  the  removal 
of  large  amounts  of  lymphoid  tissue  in  the  throat,  must  be 
convinced  that  the  change  is  due  not  only  to  a  better  air 
space,  but  also  probably  to  the  removal  of  a  constant,  even 
though  it  may  be  slight,  systemic  infection." 

As  regards  the  appearance  of  the  faucial  tonsil  which  is  a 
focus  for  systemic  infection,  it  is  quite  clear  that  the  size 
of  the  tonsil  is  no  index  of  the  menace  this  structure  may  be 
to  the  individual.  A  large  tonsil  is  often  chronically  diseased 
or  the  seat  of  repeated  violent  acute  infections  and,  therefore, 
a  constant  menace  as  a  focus  for  systemic  infection.  On  the 
other  hand,  one  sees  a  great  many  very  large  tonsils  where 
the  whole  appearance  is  one  of  simple  hypertrophy,  and  where 
there  is  no  history  of  attacks  of  acute  tonsillitis.  The  danger 
from  tonsils  of  this  type  is,  as  a  rule,  very  slight  when  com- 
pared with  the  danger  from  a  small  tonsil  which  is  subject  to 
repeated  acute  infections.  At  the  same  time  the  children  with 
these  enormous,  apparently  harmless,  faucial  tonsils  often  do 
appear  illnourished  and  generally  below  par.  Very  frequently, 
too,  in  such  cases  the  removal  of  the  tonsils  results  in  such 
an  immediate  and  astonishing  improvement  in  general  health 
that  it  can  hardly  be  accounted  for  except  on  the  assumption 
that  these  enlarged,  harmless  appearing  tonsils  often  contain 
foci  for  a  mild  systemic  infection.  The  enlarged  tonsil  in 
the  adult,  which  I  have  come  to  regard  with  suspicion  as  the 
possible  focus  for  chronic  systemic  infection,  is  often  more 
or  less  edematous  and  congested.  The  surface  is  more  irreg- 
ular, caused  at  times  by  deep  ragged  fissures,  at  other  times 
by  swelling  of  the  parenchyma  between  the  meshes  of  hyper- 
trophic connective  tissue  stroma.  In  many  of  the  tonsils  there 
are  dilated  crypts  containing  the  characteristic  foul  smelling, 
cheesy  deposits  which  in  many  cases  from  time  to  time  produce 
circumscribed  acute  infection,  as  shown  by  the  local  congestion 
and  soreness.  At  such  tinies  the  patient  experiences  more  or 
less  general  malaise  and  dullness.  Not  infrequently  one  can, 
by  pressing  on  the  base  of  a  tonsil,  express  from  the  depth 
a  creamy  fluid  exudate  which  is  largely  pus,  often  filled  with 
virulent  streptococci.  These  enlarged  tonsils  in  the  adult  are 
frequently  quite  fibrous  and  hard,  but  in  some  the  swelling  is 
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largely  of  the  parenchyma  and  the  tonsils  remain  soft  and 
compressible. 

Another  suspicious  type  of  tonsil  frequently  met  with  in 
adults  is  the  very  small  fibrous  tonsil.  This  condition  is  found 
in  individuals  who,  for  many  years,  have  been  subject  to  a 
great  many  attacks  of  acute  tonsillitis.  I  have  several  times 
removed  tonsils  which  were  so  shrunken  as  to  represent  scarce- 
ly more  than  a  thin  band  of  fibrous  scar  tissue,  from  which 
the  macroscopic  evidence  of  parenchyma  had  been  largely 
eliminated  and  where  the  structure  was  so  firmly  adherent  to 
the  underlying  tissue  that  it  could  not  be  pulled  out  of  its 
bed,  as  is  done  before  dissecting  the  tonsil  free  from  the  pil- 
lars. The  patient  is  often  not  aware  that  the  recurring  at- 
tacks of  sore  throat  are  in  reality  recurring  attacks  of  acute 
infection  in  the  faucial  tonsils.  It  is  only  by  seeing  the  pa- 
tient during  an  attack  of  sore  throat  that  the  real  character 
of  the  trouble  can  be  diagnosed.  The  amount  of  local  dis- 
comfort, as  well  as  the  general  symptoms,  fever,  headache, 
etc.,  are,  as  a  rule,  not  very  severe  as  compared  with  attacks 
of  acute  tonsil  infection  occurring  in  an  enlarged  faucial  ton- 
sil. I  have  seen  a  number  of  cases  of  chronic  arthritis  and 
chronic  neuritis  occurring  in  patients  who  had  for  years  suf- 
fered from  this  type  of  tonsil  trouble,  where  each  fresh  attack 
of  tonsillitis  was  followed  in  a  few  days  by  an  acute  exacerba- 
tion of  the  chronic  systemic  infection,  and  where  the  enucle- 
ation of  the  small  insignificant  looking  fibrous  tonsils  resulted 
in  a  complete  cessation  of  attacks  of  acute  sore  throat  as  well 
as  a  disappearance  of  the  chronic  systemic  infection  and  a 
remarkable  improvement  in  the  patient's  general  health. 

Everyone  is  familiar  with  the  small  tonsil  embedded  under 
a  fold  from  the  anterior  pillar  and  the  tonsil  with  a  deep  hori- 
zontal fissure  separating  the  upper  from  the  middle  thirds, 
and  with  the  fact  that  such  tonsils  are  unusually  susceptible 
to  acute  infections  which,  therefore,  especially  predispose 
them  to  the  development  of  latent  foci  capable  of  causing  sys- 
temic infection. 

There  is  another  type  of  faucial  tonsil  that  I  have  learned 
to  regard  as  a  frequent  source  for  systemic  infection.  This 
is  the  tonsil  stub  remaining  after  partial  removal  or  where 
the  tonsil  has  been  subjected  to  ignipuncture  or  surface  cau- 
terization.    In  these  cases  the   surface   scar  seems  often  to 
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predispose  to  the  retention  of  infection  in  the  pockets  of  the 
remaining  stub,  causing  repeated  attacks  of  acute  tonsillitis 
as  well  as  systemic  infection. 

Occasionally  one  observes  near  the  surface  of  the  tonsils  a 
sealed  pocket  filled  with  yellow  pus.  The  tissue  immediately 
surrounding  such  a  pocket  of  pus  often  shows  from  time  to 
time  an  acute  reaction  with  swelling  and  congestion.  On  the 
other  hand,  such  pockets  are  often  observed  when  there  is  no 
evidence  of  an  acute  condition  in  the  tonsils  which  would, 
suggest  tonsil  infection.  Pockets  of  this  sort  in  the  faucial 
tonsils  frequently  constitute  the  foci  for  chronic  systemic  in- 
fection. The  size  of  the  pocket  of  pus  is  not  an  important 
factor.  Small  foci  seem  to  be  as  dangerous  as  a  larger  ab- 
scess. It  is  often  overlooked  that  such  foci  may  develop  in 
the  depth  of  a  tonsil.  As  a  matter  of  fact,  one  discovers 
such  foci  much  more  frequently  near  the  bottom  of  the  tonsil 
than  near  the  surface.  It  would  seem  that  the  foci  develop- 
ing near  the  surface  of  the  tonsil  find  an  opening  and  heal 
more  readily  than  when  they  develop  near  the  bottom  of  the 
crypts.  The  presence  of  latent  foci  can  sometimes  be  sus- 
pected from  the  appearance  of  the  tonsil  as  described  above. 
On  the  other  hand,  I  have  often  been  surprised  after  removal 
of  a  tonsil  suspected  of  causing  systemic  infection  to  dis- 
cover near  the  base  a  pocket  of  pus,  when  neither  the  surface 
appearance  of  the  tonsil  nor  the  history  suggested  tonsil  in- 
fection. Such  experiences  have  taught  me  not  to  be  too  dog- 
matic in  asserting  that  a  tonsil  may  not  be  the  focus  for  sys- 
temic infection  simply  because  there  is  nothing  suspicious  in 
its  appearance. 

In  this  connection  I  wish  to  call  attention  to  a  condition 
which  may  occasionally  follow  what  seems  to  be  a  complete 
enucleation  of  the  tonsil.  This  is  the  formation,  in  the  pro- 
cess of  healing  and  contraction,  of  a  small  fistula  which  later 
may  become  the  seat  of  an  acute  purulent  infection  with  a 
circumscribed  abscess  formation  in  the  bottom  of  the  fistula. 
This  condition  I  have  seen  in  three  cases.  In  two  of  the 
cases  the  abscess  was  located  about  the  middle  of  the  tonsil 
region,  and  the  acute  reaction  occurred  more  than  a  year  after 
the  tonsil  enucleation.  In  the  third  case  the  fistula  was  ob- 
served three  months  after  the  tonsil  operation.  There  had 
been  no  acute  symptoms,  and  the  fistula  led  to  a  small  cyst  the 


664  GEORGE  E.   SHAMP.AUGH. 

size  of  a  pea,  filled  with  pus  containing  staphylococcus,  and 
located  in  the  region  of  the  supratonsillar  fossa.' 

Chronic  foci  of  infection  in  the  faucial  tonsil,  just  as  such 
foci  occurring  elsewhere,  represent  a  condition  which  has  had 
its  origin  in  some  acute  infection.  In  most  of  the  cases  the 
patient  gives  a  history  of  such  acute  infections,  consisting  in 
attacks  of  acute  tonsillitis.  In  many  of  the  cases  with  chronic 
foci  in  the  tonsils  there  may  not  have  been  an  acute  attack  of 
tonsillitis  for  a  number  of  years.  In  all  cases  of  chronic  sys- 
temic focal  infection,  where  the  competent  internist  is  unable 
to  discover  evidence  of  foci  elsewhere,  the  faucial  tonsil  should 
be  suspected.  Usually  when  the  tonsils  are  at  fault  there  will 
be  a  history  of  attacks  of  sore  throat,  tonsillitis,  and  a  careful 
examination  of  the  tonsils  will  disclose  evidences  of  chronic 
infection. 

As  regards  the  proper  treatment  of  faucial  tonsils  suspected 
of  harboring  foci  giving  rise  to  systemic  infection,  this  should 
be  the  same  as  the  treatment  of  such  foci  of  infection  occur- 
ring elsewhere  in  the  body.  The  treatment  consists  in  the 
thorough  removal  of  the  suspected  foci.  In  the  case  of  the 
faucial  tonsils,  I  know  of  but  one  way  by  which  this  result  can 
be  assured.  This  consists  in  the  thorough  enucleation  of  the 
faucial  tonsils.  Whatever  theoretical  arguments  may  be  urged 
against  tonsillectomy  as  a  routine  procedure,  when  operating 
on  enlarged  faucial  tonsils  in  children,  such  arguments  should 
not  prevent  us  from  the  thorough  enucleation  of  faucial  ton- 
sils, whether  they  be  large  or  small,  when  these  structures  are 
suspected  of  harboring  foci  causing  systemic  infection.  Only 
in  those  cases,  especially  in  adults,  where  the  danger  of  a  se- 
rious bleeding  is  increased  because  of  a  high  blood  pressure 
or  a  slow  coagulation  time,  should  the  enucleation  of  the  tonsil 
give  place  for  less  radical  measures.  Here  we  must  be  con- 
tent with  efforts  to  cleanse  the  tonsil  pockets  and  possibly 
also  with  cautiously  slitting  them  open.  Surface  cauteriza- 
tion or  ignipuncture  should  never  be  resorted  to,  as  these  only 
tend  to  increase  the  trouble. 

The  enucleation  of  the  faucial  tonsils  in  children  requires 
a  general  anesthesia.  In  adults  I  prefer,  as  a  rule,  to  do  the 
operation  under  local  anesthesia,  for  the  following  reasons: 
The  operation  can  be  done  with  the  patient  in  the  upright  po- 
sition ;  the  annoyance  from  bleeding  is  very  much  less ;  the 
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operation  can  be  done  with  less  traumatism  to  the  surrounding 
Structures,  and  the  discomfort  from  soreness  is  less  than 
where  general  anesthesia  is  employed.  All  cases  are  oper- 
ated at  the  hospital.  The  patient  remains  at  the  hospital  over 
night,  or  for  several  days  if  he  wishes.  I  begin  usually  about 
2  p.  m.  When  local  anesthesia  is  to  be  used  the  patient  goes 
without  lunch  in  order  to  decrease  the  discomfort  from  gag- 
ging while  working  in  the  throat.  A  hypodermic  containing 
one-sixth  grain  of  morphin  with  atropin  is  given  just  before 
the  patient  is  brought  up  to  the  operating  room.  I  use  a  5  per 
cent  solution  of  cocain  in  1/1000  adrenalin,  rubbed  over  the 
attachment  of  the  tonsil.  A  one-half  per  cent  solution  of 
novocain,  to  which  a  few  drops  of  adrenalin  are  added,  is 
freely  injected  under  the  mucous  membrane  along  the  margin 
of  attachment  on  the  tonsil  on  both  the  anterior  and  posterior 
pillars.  A  deep  injection  of  this  solution  is  made  in  the 
lymphoid  tissue  at  the  lower  part  of  the  tonsil,  and  another 
is  made  in  the  base  of  the  tonsil  directly  through  the  anterior 
surface  of  the  soft  palate.  This  part  'of  the  work  is  done 
deliberately,  and  both  tonsils  are  prepared  for  operation  before 
an  incision  is  made.  I  have  used  this  method  for  over  three 
years  and  have  never  seen  any  symptoms  of  poisoning  such 
as  an  injection  of  even  a  small  amount  of  cocain  usually  pro- 
duces. Both  tonsils  are  dissected  free  from  the  pillars  before 
either  is  removed  with  the  snare.  In  most  cases  the  only  part 
of  the  operation  that  is  at  all  painful  is  when  the  snare  is  being 
used.  For  this  reason  it  is  important  that  the  difficult  part  of 
the  operation,  the  freeing  of  the  tonsils  from  the  pillars,  should 
be  done  before  either  tonsil  is  enucleated.  After  a  patient 
has  once  been  hurt  by  the  removal  of  one  tonsil,  he  may  be  too 
nervous  to  allow  the  careful  freeing  of  the  second  tonsil  from 
the  pillars.  The  separation  of  the  tonsils  from  the  pillars  is 
accomplished  with  the  least  discomfort  to  the  patient  by  using 
a  straight  .scalpel,  very  sharp  and  with  a  rounded  end.  I  find 
that  in  separating  the  left  tonsil  from  the  posterior  pillar  and 
the  right  from  the  anterior  pillar,  it  is  an  advanatge  to  hold 
the  scalpel  in  the  left  hand  while  the  tonsil  forceps  are  held 
in  the  right  hand.  The  patient  holds  the  tongue  depressor. 
The  snare  to  be  used  when  removing  the  tonsils  under  local 
anesthesia  should  be  one  that  can  be  closed  instantly  if  desired. 
The  slow  closure  of  the  snare  is  often  too  painful  when  local 
anesthesia  is  employed. 
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REPORT    OF    TWO    CASES    OF    CEREBROSPINAL 
MENINGITIS  PRESENTING  NO  CENTRAL  NERV- 
OUS PHENOMENA  UNTIL  SHORTLY 
BEFORE  DEATH. 

By  T.  Passmork  Berkns,  M.  D., 

New   York. 

Mr.  X.,  age  fifty-nine  years,  consulted  me  January  10,  1913. 
He  complained  of  deafness  in  both  ears  and  of  pain  in  the 
right  ear  for  a  week,  following-  influenza,,  from  which  he  was 
convalescing.  Examination  of  the  ears  revealed  impacted 
cerumen,  the  removal  of  which  restored  his  hearing  to  such 
an  extent  that  he  heard  a  whisper  at  three  feet  in  the  right  ear 
and  at  eight  feet  in  the  left  ear.  The  right  membrana  tympani 
was  slightly  reddened.  He  complained  of  headache,  also  of 
pain  in  the  region  of  the  right  mastoid.  There  was  no  bulging 
of  the  membrana  tympani,  which  was  slightly  injected,  no 
edema,  and  no  pain  on  deep  pressure.  The  patient  had  two 
uncomfortable  nights,  then  returned  because  of  pain  on  Jan- 
uary 12th.  The  temperature  was  97.5°,  the  redness  of  the 
membrana  tympani  persisted.  There  was  no  bulging,  no  ten- 
derness, but  slight  mucopurulent  discharge  from  the  accessory 
sinuses  of  the  nose.  His  general  appearance  indicated  a  grave 
illness,  and  he  was  placed  in  bed  in  the  Manhattan  Eye,  Ear 
and  Throat  Hospital,  where  myringotomy  was  performed  un- 
der nitrous  oxid  anesthesia.  The  incision  was  not  followed 
by  discharge  of  pus.  Nevertheless,  he  was  irrigated  with 
bichlorid  1/10,000;  and  in  the  course  of  six  hours  a  profuse 
discharge  of  pus  appeared  in  the  canal.  The  infective  organ- 
ism was  the  staphylococcus.  For  the  two  following  days  the 
temperature  was  99°  and  the  discharge  very  profuse.  On  the 
tliird  day  tenflerness  developed  over  the  tip  and  antrum  of  the 
mastoid,  with  slight  drooping  of  the  superior  wall  of  the  ex- 
ternal auditory  canal.  Headache  persisted  and  the  patient 
seemed  unduly  apprehensive. 
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Under  gas  ether  anesthesia  a  simple  mastoid  operation  was 
performed  January'  18th.  The  mastoid  process,  which  was 
extremely  dense,  with  few  cells,  contained  much  pus.  Soft- 
ened bone,  which  was  adherent  to  the  knee  of  the  lateral  sinus, 
was  removed.  The  tegmen  of  the  antrum  was  softened  and 
adherent  to  the  dura.  The  wound  was  packed  with  iodoform 
gauze,  and  the  patient  was  returned  to  bed  in  good  condition. 

The  case  progressed  satisfactorily  for  two  weeks,  when  there 
was  an  unexplained  rise  of  temperature  to  102°.  There  was  no 
chill,  no  sweating.  The  wound  was  clean  and  healing  nicely. 
That  night  he  complained  of  marked  pain  in  the  muscles  of 
the  calf  of  the  right  leg.  There  was  no  redness,  but  there  was 
tenderness.  The  next  day  pain  developed  in  the  muscles  of 
the  left  calf;  and  there  was  considerable  pain  in  the  sciatic 
notch  on  this  side,  with  backache.  The  tongue  was  deeply 
furred.  There  was  marked  indicanuria.  The  temperature 
was  99°.  Free  purgation  and  aspirin  controlled  the  pains  to 
such  an  extent  that  the  patient  went  to  the  toilet  and  walked 
about  the  hospital.  On  February  4th  (the  seventeenth  day  after 
operation)  the  temperature  rose  to  101°,  and  there  was  an  ex- 
acerbation of  his  pains.  He  complained  again  of  headache,  and 
that  it  hurt  his  eyes  to  read.  Dr.  Frank  Van  Fleet  pronounced 
the  eye  grounds  to  be  normal.  The  temperature  then  became 
irregular,  ranging  from  normal  to  102°.  The  pain  left  the 
legs  and  centered  in  the  sciatic  notch  and  in  the  lumbar  region. 
There  was  no  Kemig,  no  Babinsk}'.  The  patellar  reflex  was 
normal.  There  was  no  stiffness  in  the  neck.  Dr.  A.  B.  Duel 
was  called  in  consultation,  and  confirmed  my  findings,  viz.,  a 
clean,  healing  wound,  with  nothing  but  the  fever  pointing  to 
involvement  of  the  central  ner\-ous  system.  Dr.  Chas.  H. 
Richardson  confirmed  my  diagnosis  of  migrating  muscular 
rheumatism.  Free  purgation  and  large  doses  of  aspirin  again 
gave  considerable  relief.  The  patient  insisted  on  visiting  the 
toilet,  and  seemed  quite  able  to  do  so.  The  temperature  con- 
tinued to  be  irregular,  ranging  from  99°  to  102°.  The  pulse 
varied  with  the  temperature  from  71  to  84 :  respiration  18 
to  20. 

On  Februar}^  12th  (the  twenty-fifth  day  after  operation)  the 
patient  was  comfortable,  and  much  less  apprehensive  than  at 
any  other  time  during  his  illness.  The  temperature  was  100°, 
and  he  presented  every  evidence  of  a  beginning  convalescence. 
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In  the  evening  of  this  day  he  went  unaided  to  the  toilet,  which 
was  adjoining  his  room;  and  told  me  that  he  felt  better  than 
he  had  felt  for  two  weeks.  At  about  midnight  his  temperature 
rose  to  102° ;  pulse  was  108,  respirations  104,  pupils  irregular. 
He  gradually  sank  into  unconsciousness,  until  at  5  a.  m.  (on 
the  twenty-sixth  day  after  operation)  he  was  comatose.  I 
opened  the  original  mastoid  wound.  It  was  nearly  healed.  The 
lateral  sinus  seemed  healthy.  The  dura  was  exposed  and  in- 
cised. The  wound  through  it  filled  immediately  with  a  great 
hernia  of  the  brain.  Careful  search  with  a  brain  knife  failed  to 
reveal  pus  in  the  brain.  A  lumbar  puncture  brought  forth  a 
large  amount  of  creamy  fluid  under  great  pressure.  The 
patient  died  in  a  few  hours,  without  having  regained  con- 
sciousness. 

Autopsy  was  not  allowed,  but  extensive  examination 
through  the  wound  failed  to  reveal  an  abscess.  Much  creamy 
fluid  was  recovered  from  the  ventricles. 

During  the  course  of  the  illness  there  were  frequent  blood 
counts  and  frequent  blood  cultures — all  negative.  Widal  and 
Wassermann  were  negative. 

Examination  of  the  cerebrospinal  fluid  resulted  in  the  fol- 
lowing report: 

"Appearance,  mucopurulent,  with  considerable  admixture 
of  blood. 

Copper   reducing   substance,   absent. 

Lactic  acid  test,  strong  reaction. 

Cytologic  Examination. — About  10  per  cent  bulk  of  pus 
cells  on  centrifuging.  These  cells  were  largely  polymor- 
phonuclear leucocytes,  with  a  few  lymphocytes  and  endothelial 
cells. 

Bacteria. — In  the  stained  smear  were  many  chains  of 
streptococcus  mucosus  capsulatus,  with  an  unusually  heavy 
capsule,  so  heavy  as  to  leave  their  identity  in  doubt  until 
stained  by  Gram's  method.  These  grew  freely  on  blood 
serum. 

Stain  for  tubercle  bacilli,  negative. 

(Signed)     J.  G.  Callison,  M.  D., 

Pathologist." 

G.  T.,  male,  age  nineteen  years,  was  admitted  to  my  service 
in  the  Manhattan  Eye,  Ear  and  Throat  Hospital  December  5, 
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1912,  with  the  following  history:  When  an  infant  he  fell, 
striking  the  back  of  the  head.  He  was  a  delicate  child,  and 
did  not  develop  well  physically  or  mentally.  The  lack  of  men- 
tal development  continued  and  he  became  an  idiot.  During 
early  childhood  he  had  measles,  with  a  discharging  ear  which 
supposedly  healed.  Scarlet  fever  developed  a  few  years  later, 
accompanied  by  a  discharging  right  ear.  The  discharge  con- 
tinued until  the  time  of  admission.  No  more  complete  his- 
tory could  be  obtained  because  of  the  extreme  ignorance  of  the 
patient's  relatives. 

Examination  of  the  right  ear  revealed  a  large  mass  of 
spongy  granulations  nearly  filling  the  canal ;  mastoid  tender ; 
deafness ;  no  vertigo ;  no  nystagmus.  The  temperature  was 
normal. 

A  Schwartze-Stacke  mastoid  operation  was  performed  un- 
der gas  ether  anesthesia  by  Dr.  S.  McCuUagh.  The  external 
auditory  canal,  middle  ear  and  attic  were  found  to  be  filled 
with  granulations,  and  the  ossicles  were  absent.  The  posi- 
tion of  the  dura  was  unusually  low,  and  the  lateral  sinus  was 
far  forward.  The  antrum  was  absent.  There  was  a  large 
exposure  of  the  dura  and  of  the  lateral  sinus.  The  wound 
was  packed  and  the  patient  was  returned  to  bed.  The  next 
day  the  temperature  rose  to  102°,  the  patient  became  restless 
and  complained  of  pain  in  the  ear  and  in  the  back  of  the  neck. 
There  was  no  suggestion  of  central  nervous  involvement.  The 
general  condition  was  good.  The  temperature  dropped  to  nor- 
mal on  the  third  day,  and  for  three  days  following  pursued 
an  irregular  course,  ranging  from  99°  to  101°.  On  the  fifth 
day  the  temperature  rose  to  103°.  The  wound  looked  healthy 
and  clean.  The  patient  remained  restless  and  persisted  in 
rising  from  his  bed.  No  rigidities  were  apparent.  Babinsky 
and  Kernig  symptoms  were  absent.  The  eye  grounds  were 
normal.  The  blood  culture  was  negative.  Blood  count :  Leu- 
cocytes, 18,100;  large  mononuclear  leucocytes,  5  per  cent: 
small  mononuclear  leucocytes.  9  per  cent ;  polynuclear  neutro- 
philes,  86  per  cent. 

For  the  three  weeks  following,  the  temperature  ranged  irreg- 
ularly from  100°  to  102°.  Other  symptoms,  though  sought 
for,  were  not  found.  The  eye  grounds  remained  normal.  The 
restlessness  continued  and  the  boy  persisted  in  leaving  the  bed 
and  in  walking  about.     Typhoid  and  malaria  fevers  were  elim- 
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inated  by  blood  examinations.  Alany  of  my  colleagues  in  the 
hospital  saw  the  case  in  consultation.  Dr.  Hutton,  the  attend- 
ing physician,  made  this  note  on  the  20th  of  December :  "Deep- 
seated  suppuration ;  if  intracranial,  so  located  as  to  give  no 
definite  localizing  signs.  Heart,  lungs  and  abdomen  nega- 
tive." 

On  December  28th  the  boy  was  found  wandering  in  the  hall 
of  the  hospital.  On  the  following  day  there  developed  a 
fleeting  external  strabismus,  and  on  the  operated  side  slight 
facial  paralysis.  Ankle  klonus  and  exaggerated  knee  jerk 
demonstrable,  and  Kernig"s  sign  positive.  Neck  slightly  re- 
sistant. The  eye  grounds  were  normal.  A  lumber  puncture 
revealed  the  cerebrospinal  fluid,  which  was  under  pressure,  to 
be  almost  creamy  in  color  and  consistency. 

The  evidences  of  central  nervous  involvement  did  not  in- 
crease. A  few  hours  before  he  died  he  arose  from  his  bed  and 
appropriated  articles  belonging  to  other  patients.  He  sank 
into  coma  an  hour  or  two  before  death. 

Autopsy  revealed  an  unusually  well  developed  cerebrospinal 
leptomeningitis. 

Examination  of  the  cerebrospinal  fluid  resulted  in  the  fol- 
lowing report : 

"About  15  cc.  recovered.     10  cc.  sent  to  laboratory. 

Appearance,  greenish,  creamy,  mucopurulent. 

Amount  of  sediment,  23/2  cc.  in  10  cc. 

Copper  reducing  substance,  absent. 

Lactic  acid  test,  very  marked  reaction. 

Cytologic  examination — Cellular  elements  are  mostly  poly- 
morphonuclear leucocytes,  with  some  l}mphocytes  and  endo- 
thelial cells. 

Bacteria. — Large  numbers  of  either  streptococci  or  pneumo- 
cocci,  with  some  bacilli  resembling  B.  pyocyaneus.  These 
cocci  were  culturally  proved  to  be  streptococcus  mucosus. 

Stain  for  tubercle  tjacilli  negative. 

(Signed)     J.  G.  Callison,  M.  D., 

Pathologist." 

The  postmortem  examination,  conducted  by  Dr.  Kopetzky, 
revealed  the  spinal  cord  covered  wnth  a  thick,  creamy  exudate, 
which  extended  into  the  ventricles  of  the  brain.  There  was  no 
involvement  of  the  lateral  sinus.     The  dura  was  normal  over 
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the  seat  of  the  mastoid  operation.  The  internal  auditory 
meatus  was  filled  with  granulation  tissue  and  pus. 

I  have  reported  these  two  cases  not  because  cerebrospinal 
leptomeningitis  of  otitic  origin  is  a  rare  disease,  but  because 
in  my  experience,  covering  twenty-five  years  of  otologic  prac- 
tice, I  have  not  seen  a  single  other  case  which  did  not  present 
long  before  death  some  symptom  other  than  fever  pointing  to 
involvement  of  the  central  nervous  system.  I  confess  myself 
at  a  complete  loss  to  explain  the  lack  of  symptoms  here  pre- 
sented. Brieger,  quoted  by  Preysing,  in  the  Transactions  of 
the  German  Otological  Association,  1912,  says: 

"In  many  cases  of  suppurative  meningitis  we  see  all  the 
symptoms  disappear  after  opening  the  labyrinth  and  after 
repeated  lumbar  puncturje.  I  have  seen  such  cases,  which  ap- 
peared almost  in  the  last  stages,  seemingly  completely  recover. 
They  got  up  out  of  bed,  walked  about,  felt  perfectly  well ; 
and  we  were  astounded  to  see  that  within  a  few  hours  after  a 
conditions  of  apparent  complete  well-being  death  should  super- 
vene. Autopsy  revealed  that  in  some  cases  there  occurred  in 
parts  of  the  subarachnoid  space,  inaccessible  to  lumbar  puncture 
or  to  other  exploratory  methods,  a  widespread  plastic  infiltra- 
tion, while  in  other  cases  there  existed,  in  addition  to  these 
localized  infiltrations,  diffuse  inflammation  of  the  meninges." 


XLV. 

CHOICE  OF  TREATMENT  IN  CHRONIC  SUPPURA- 
TIVE OTITIS  MEDIA.* 

By  George  L.  Richards,  M.  D., 

Fall  River. 

What  is  intended  to  be  discussed  is  not  the  details  of  any 
operative  or  other  treatment,  but  rather  to  what  conclusion 
we  should  come  with  reference  to  the  choice  of  treatment  in 
cases  of  chronic  purulent  otitis. 

First,  in  children.  The  records  of  all  the  ear  clinics  where 
children  are  treated  show  that  many  of  them  seek  treatment 
for  chronic  discharging  ears.  On  a  history  being  sought, 
none  will  be  obtained  at  first,  but  careful,  skillful  questioning 
will  bring  out  the  fact  that  the  ear  discharge  has  been  the  re- 
sult of  a  cold,  or  has  followed  one  of  the  exanthemata,  measles 
or  scarlet  fever.  If  stated  to  be  due  to  frequent  colds,  the 
first  thing  to  ascertain  is  the  presence  or  absence  of  adenoids 
or  enlarged  tonsils,  and  then  to  correct  any  abnormal  pharynx 
or  nasopharynx  condition  which  may  be  evident  or  causative. 
Quite  a  number  of  cases  clear  up  promptly  with  cessation  of 
the  discharge.  Those  which  do  not,  and  especially  those 
due  to  the  exanthemata,  usually  show  on  examination  a  con- 
siderable loss  of  the  drum  membrane  and  adhesion  of  the 
ossicles  to  the  inner  tympanic  wall.  Such  cases  should  be 
treated  for  a  while  conservatively  and  carefully  by  such  thor- 
ough cleansing  methods  as  appeal  to  the  individual  treating 
the  case.  Unfortunately,  this  cleansing  can  only  be  done  by 
the  physician  himself  or  by  a  nurse,  and  almost  never  by  the 
patient  or  friend.  This  necessitates  frequent  visits  to  the 
physician's  office  or  clinic,  and  is  one  of  the  drawbacks  to  the 
conservative  treatment  of  chronic  ears.  Nevertheless,  a  large 
number  of  these  cases  will  clear  up,  the  discharge  stop,  and 


♦Presented  before  the  American  Laryngological,  Rhinological  and 
Otological  Society,  at    its    meeting  held  in  Washington,  May,  1913. 
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the  hearing  improve.  Nature  left  to  herself,  if  she  has  any 
reasonable  opportunity  for  drainage,  will  usually  wall  off  the 
diseased  area  from  the  sound  area,  and  in  the  case  of  bone, 
either  casts  off  the  disease  or  forms  a  sclerosed  wall  between 
the  diseased  tissue  and  the  sound  area.  While  it  is  no  doubt 
true,  as  William  McEwen  wrote  many  years  ago,  "that  all 
cases  of  suppurative  ear  trouble  are  potential  volcanoes."  the 
fact  remains  that  only  relatively  few  of  the  actual  number  of 
cases  either  come  to  radical  operation  or  die  as  a  result  of  the 
disease. 

What  next  is  to  become  of  these  cases  of  suppurative  ear 
trouble  which,  after  long  and  careful  cleansing  treatment,  do 
not  subside  and  do  not  clear  up?  W'hat  is  to  be  recommend- 
ed? Some  t}'pe  of  operation,  and,  if  so,  what?  In  the  choice 
of  this,  I  think  due  consideration  should  be  given  to  the  ques- 
tion of  how  much  hearing  the  child  has — and  many  times 
the  hearing  is  very  good — and  also  to  his  or  her  ability  to 
continue  treatment.  If  the  hearing  is  nearly  or  completely 
gone,  the  socalled  radical  operation  is  the  operation  of  pref- 
erence, as  it  comes  nearest  to  complete  surgical  removal  of 
the  diseased  material.  Even  here  a  more  or  less  long  course 
of  after-treatment  may  be  necessary,  and  it  cannot  be  stated 
with  absolute  certainty  that  such  an  operation  will  always  be 
successful  in  completely  stopping  the  discharge.  Many  a 
case  subjected  to  radical  operation  has  occasional  times  when 
it  suppurates,  but  as  the  drainage  is  good  there  is  little  danger 
from  this,  and  if  cases  operated  radically  are  seen  occasionally 
there  is  little  trouble. 

When  there  is  a  fair  degree  of  hearing  and  the  major 
portion  of  the  drums  remains,  I  think  some  type  of  conserva- 
tive surgical  operation  should  be  adopted,  providing  choles- 
teatoma is  not  present.  By  a  conservative  type  I  mean  those 
advocated  by  Heath,  Bondy,  and  Stacke,  in  which  the  drum 
membrane  and  ossicles  are  allowed  to  remain,  and  the  tym- 
panic cavity  is  drained  from  behind  through  the  external  canal. 
It  seems  to  me  that  in  America  we  have  not  yet  sufficiently 
tried  out  this  type  of  operation.  I  am  aware  that  the  socalled 
Heath  operation  has  not  fulfilled  its  expectations  in  the  hands 
of  others  than  its  originator,  but  that  is  no  reason  for  not  con- 
tinuing the  search  for  a  satisfactory  conservative  operation. 
W^hile  it  is  no  doubt  true  that  in  some  cases  after  a  complete 
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radical  operation  the  hearing  is  not  materially,  damaged,  or 
may  even  be  improved,  yet  reasoning  from  an  anatomic  stand- 
point it  seems  impossible  that  the  hearing  should  be  otherwise 
than  usually  made  worse,  and  this  I  think  will  always  be  found 
to  be  the  case  if  the  affected  ear  is  tested  sufficiently  carefully 
both  before  and  after  the  operation. 

How  long  ought  a  child's  ear  to  be  treated  conservatively 
before  some  type  of  radical  operation  is  performed?  This  is 
one  of  the  hard  questions  before  us.  In  our  clinics  patients 
with  chronic  ear  discharge  are  asked  day  after  day  to  return 
for  what  to  the  patient  or  parents  or  others  seems  a  continual 
wiping  out,  without  much  result,  and  in  the  case  of  patients 
who  come  to  our  office  and  pay  our  fees,  it  seems  to  many  of 
them  a  long  drawn-out,  expensive  procedure,  with,  in  many 
cases,  nothing  or  little  in  the  way  of  result.  And  when  finally 
we  suggest  to  them  that  after  all  an  operation  is  required, 
they  not  infrequently  and  very  naturally  ask,  "Well,  if  that  is 
the  case,  why  was  it  not  done  to  begin  wath  ?"'  So  that  be- 
fore beginning  any  conservative  method  of  treatment  an  ex- 
planation, sufficiently  simple  to  be  understood  by  the  patient, 
should  be  given  him  so  as  to  fore  fend  oneself. 

The  question  will  very  naturally  be  asked,  "If  the  ear  be- 
comes dry,  will  it  stay  dry  and  will  I  hear?"  This,  it  seems 
to  me.  is  largely  a  question  of  whether  moisture,  that  is,  water, 
can  be  kept  out  of  the  ear.  After  an  experience  of  some  twen- 
ty years  in  treating  these  cases,  I  am  firmly  of  the  conclusion 
that  the  drier  we  can  k^ep  them,  the  better  and  more  rapid 
the  results.  You  all  know  how  difficult  it  is  to  satisfactorily 
dry  an  ear  when  you  have  the  patient  before  you  under  most 
favorable  conditions.  When  syringing  the  ear  is  ordered  for 
home  use,  the  ear  is  never  dry,  and  it  is  practically  impossible 
for  anyone  to  properly  dry  the  ear  except  under  good  illu- 
mination. Wliat  then  is  the  result?  A  moist  cavity  at  tempera- 
ture of  the  body,  and  the  microorganisms  already  present  are 
onlv  favored  in  their  development  by  the  conditions  provided. 

Second,  in  adults.^  When  we  turn  to  adults,  we  are  con- 
fronted with  two  classes  of  chronic  suppurative  middle  ear: 
one  with,  and  one  without  cholesteatoma.  Those  without 
cholesteatoma  may  be  handled  somewhat  the  same  as  I  sug- 
gested in  children.  An  endeavor,  first  of  all.  is  to  be  made 
to  obtain   a  cure  bv  conservative  means,   which    with    many 
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things  at  our  command  for  local  use,  and  the  careful  cleansing 
and  mild  curetting  which  it  is  possible  and  permissible  to  do 
under  good  illvunination,  will,  in  most  cases,  be  followed  by 
good  results.  Here  again  the  caution  with  reference  to 
water  and  bathing  is  necessary.  The  question  of  hearing  is 
not  usually  of  great  importance,  unless  both  ears  are  involved, 
since  if  the  adult  has  one  good  ear,  and  seeks  treatment  for 
discharge  for  the  other,  which  is  practically  deaf,  he  does  not 
usually  expect  the  restoration  of  hearing  in  the  affected  ear, 
which  is  apt  to  be  poor,  and  from  which  the  discharge  has 
usually  continued  for  months  or  years  before  relief  is  sought. 
A  radical  operation  is  then  to  be  advised  in  many  cases. 

The  question  of  conservative  treatment  in  the  cholesteatoma 
case  depends  entirely  on  whether  the  opening  is  sufficiently 
large  to  allow  the  discharge  of  the  cholesteatomatous  mass. 
Where  this  is  the  case,  and  where  the  ear  can  be  kept  dry, 
even  a  cholesteatoma  not  infrequently  can  be  successfully 
treated  by  conservative  means.  Where  the  opening  is  small 
and  the  cholesteatoma  is  moist,  nothing  short  of  a  radical 
operation  is  to  be  advised.  In  the  noncholesteatoma  cases, 
most  of  them  can  be  treated  conservatively  with  results  which 
are  fairly  good.  In  adults,  as  in  the  case  of  children,  if  con- 
servatism is  not  followed  after  a  reasonable  time  with  good 
results,  then  the  question  of  a  radical  operation  is  to  be  con- 
sidered. It  is  surprising,  however,  what  a  large  number  of 
cases  can  be  cured  by  careful  attention  to  conservative  meth- 
ods. While  I  have  no  exact  statistics,  I  am  of  the  opinion 
that  most  of  the  cases  of  severe  complications  have  occurred 
in  patients  where  the  suppurative  otitic  trouble  has  not  been 
treated,  but  where  it  has  been  allowed  to  go  on  without  much 
attention  on  the  part  of  the  individual  until  infection,  through 
some  channel  or  other,  has  reached  either  the  brain,  mastoid 
or  lateral  sinuses. 

I  have  been  interested  to  look  over  the  statistics  reported 
from  some  of  the  large  ear  hospitals  with  reference  to  the 
proportionate  number  of  cases  of  purulent  ear  trouble  which 
seek  relief,  as  compared  with  the  number  of  cases  of  opera- 
tions done  in  these  hospitals.  The  New  York  Eye  -and  Ear 
Infirmary-  reports  for  the  year  1911,  1283  cases  of  chronic 
suppurative  otitis  media,  with  110  cases  operated  upon,  a  pro- 
portion of  8.5  per  cent.     The  Manhattan  Eve  and  Ear  In- 
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firmary  reports  of  1906-07-08-09-10  gives  about  the  same 
results,  7350  cases,  of  which  706  were  operated  upon,  or  10.4 
per  cent.  The  Massachusetts  Eye  and  Ear  Infirmary  reports, 
.so  far  as  radical  operation  are  concerned,  for  the  years  1^X)9- 
10-11,  6507  cases  of  chronic  suppuration  treated  in  the  out- 
patient department,  and  with  80  radical  operations,  or  1.25  per 
cent.  So  that  at  least  not  over  one  in  ten  of  those  who  seek 
relief,  even  at  our  large  hospitals,  are  operated  upon,  and  it 
seems  to  me  that  if  thorough  conservatism  is  applied,  that  in 
one's  private  practice  more  than  nine  out  of  ten  can  be  cured 
without  operation.  Certainly  the  pendulum  at  the  present 
moment  seems  to  have  swung  back  from  the  time  when  oper- 
ation was  suggested  for  nearly  every  case  of  chronic  suppura- 
tive otitis  to  a  somewhat  middle  ground,  where  cases  mani- 
festly demanding  it  are  operated  upon,  while  many  others  are 
cured,  or  at  least  the  process  brought  to  a  standstill,  without 
operation.  In  the  final  analysis  each  case  must  be  judged  on 
its  own  merits,  due  consideration  being  giyen  to  all  the  factors 
in  evidence. 


XLVI. 

RADIOGRAPHIC    FINDINGS    ILLUSTRATING    THE 

ANATOMIC  DEV'ELOPMENT  OF  THE 

MASTOID  BONE.* 

(stereopticox  demonstration.) 

By  William  H.  Sthw  art,  M.  D. 

New  York. 

On  December  29,  1^10.  I  demonstrated  before  the  Section 
on  Larynsrolosrj'  and  Rhinolog}'  a  series  of  radiographs  show- 
ing the  development  of  the  frontal  sinuses.  The  cardinal 
points  of  the  paper  were  the  very  early  evidence  of  the  frontal 
sinuses  and  the  wide  variations  in  size,  location  and  existence. 
At  the  suggestion  of  your  very  able  chairman,  I  have  attempted 
to  take  up  this  line  of  work  with  the  mastoids.  I  was  stimulated 
by  the  general  belief  that  the  mastoid  cells,  under  ten  years 
of  age.  were  represented  by  a  spongy  cancellous  layer  of  bone, 
Iving  between  the  inner  and  outer  table  of  the  skull,  called 
diploe. 

Dr.  Sidney  Lange,  one  of  the  earliest  workers  on  radio- 
graphic exammation  of  the  mastoid,  says  in  his  original  article, 
read  before  the  American  Roentgen  Ray  Society  on  September 
23,  1909 :  "L'pon  the  mastoid  skiagrams  of  children  under  ten 
years  of  age  the  mastoid  appears  entirely  spongy  and  diploetic, 
there  are  no  visible  cells  and  the  tip  is  undeveloped.  The  tip 
at  this  time  consists  simply  of  an  inner  and  outer  table  with 
little  cancellous  bone  between  and  shows  no  structure  upon  the 
skiagram.  From  ten  to  fifteen  years  of  age  the  mastoid  takes 
on  the  pneumatic  characteristics,  larger  cells  appear  and  grow 
downward  toward  the  tip,  its  diploetic  structure  finally  giving 
way  to  the  more  or  less  pneumatic  adult  type." 

♦Presented  before  the  New  York  Academy  of  Medicine,  Section 
on  Otology,  May  12,  1913. 
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Gray  says:  "The  mastoid  cells,  like  the  other  sinuses  of  the 
cranium,  are  not  developed  until  after  puberty." 

Piersol  says :  "The  mastoid  process  becomes  fairly  distinct 
in  the  course  of  the  second  year;  it  develops  greatlyabout  the 
time  of  puberty,  when  it  becomes  pneumatic.  This  may  occur 
much  earlier.  J.  J.  Clark  has  seen  it  wholly  pneumatic  several 
times  before  the  tenth  year ;  once  at  three  and  one-half  years 
of  age." 

The  results  of  my  investigations  have  been  partially  suc- 
cessful in  demonstrating: 

1.  That  we  frequently  have  distinct  and  well  formed  pneu- 
matic cells  as  early  as  two  years. 

2.  That  there  is  a  wide  variance  in  the  character,  location 
and  extent  of  the  mastoid  cells  under  ten  years. 

3.  That  given  six  children  of  any  age,  say  five  years,  no  two 
will  have  mastoids  alike. 

4.  That  the  generally  accepted  view  that  the  cells  are  of  the 
same  character  on  both  sides  is  not  true  in  all  cases — my  ex- 
perience with  the  normal  will  show  that  while  the  majority 
have  a  great  similarity  on  both  sides,  that  in  about  15  per  cent 
there  is  considerable  variance  in  the  character. 

5.  That  the  mastoid  cells  of  the  pneumatic  type  may  extend 
into  the  occipital  bone  back  of  the  sigmoid  portion  of  the  lat- 
eral sinus,  into  the  squamous  portion  of  the  temporal,  and 
above  the  external  auditory  canal  to  the  root  of  the  zygoma. 

7.  That  with  a  fairly  intelligent  child  the  radiographic  ex- 
amination will  clearly  show  the  character  and  location  of  the 
mastoid  cells  in  their  relation  to  the  lateral  sinus,  the  external 
auditory  canal  and  the  tegmen  tympani. 

It  may  be  interesting  to  qviote  the  following  observations 
in  adults : 

In  Zuckerkandl's  investigation  of  250  temporal  bones,  the 
mastoid  was  found  entirely  pneumatic  in  36.8  per  cent,  and 
wholly  diploetic  in  20  per  cent.  The  remaining  43.2  per  cent 
were  mixed,  the  diploe  being  at  the  point  of  the  mastoid  and 
the  cells  above ;  neither  size  nor  shape  indicates  its  internal 
structure.  This  is  somewhat  in  variance  with  Piersol,  who 
quotes  Randall  in  the  study  of  1000  temporal  bones,  in  which 
he  found  scarcely  2  per  cent  of  mastoid  cells  could  be  classed 
as  diploetic,  and  only  some  10  per  cent  as  combining  a  notable 
amount  of  diploe  with  pneumatic  spaces. 
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TECH  NIC. 

These  radiographs  were  all  taken  of  normal  children  from 
the  age  of  one  month  to  fifteen  years,  and  I  beg  your  indul- 
gence if  tfiey  seem  comparatively  poor,  as  it  is  no  easy  task  to 
control  a  healthy  child  sufficiently  to  properly  examine  the 
mastoids  with  the  X-ray.  Extreme  patience  and  indulgence 
are  necessary.  Success  can  only  be  achieved  when  you  have 
the  confidence  of  the  child.  This  may  be  acquired  in  many 
ways.     The  method  I  pursued  was  as  follows : 

After  repeated  failure  in  not  being  able  to  obtain  absolute 
immobility,  I  conceived  the  idea  of  having  afternoon  tea 
parties ;  one  of  the  pleasures  of  this  gathering  was  to  have 
their  "picture  took."  I  have  strenuously  fought  being  rele- 
gated to  a  photographer ;  in  this  case  I  was  obliged  to  be  just 
an  ordinary  picture  man.  The  children  were  gathered  around 
so  that  they  could  all  see  the  camera  "shoot,"  that  it  did  not 
hurt  and  that  you  must  hold  your  head  still. 

The  child  was  laid  on  the  table  on  its  side,  the  head  resting 
on  the  plate,  placed  on  a  wooden  inclined  plane  of  25  degrees, 
the  top  of  the  plane  at  the  neck ;  this  brought  the  plate  in 
direct  contact  with  the  mastoid  region,  the  ear  being  pushed 
forward;  a  line  drawn  from  the  glabella  through  the  middle 
of  the  tip  of  the  nose  to  the  symphysis  of  the  chin  was  parallel 
to  the  upper  surface  of  the  table,  which  was  supposed  to  be 
level.  An  X-ray  tube  of  medium  penetration  with  a  vacuum 
that  would  take  about  55  milliamperes  was  then  adjusted  in 
the  tube  stand,  having  a  cone  with  an  outlet  of  about  four 
inches  diameter  attached;  the  axis  of  the  cone  being  continu- 
ous with  the  central  ray  of  the  tube. 

The  cone,  set  so  that  the  ray  would  be  directed  from  above 
10  degrees  and  behind  about  15  degrees,  was  then  moved  over 
the  head  so  that  the  axis  would  be  centered  at  the  point  just 
below  the  parietal  eminence  on  the  upper  side.  An  exposure 
is  then  made  of  about  two  seconds.  This  will,  in  the  majority 
of  cases,  give  us  good  radiographs  of  the  mastoid  with  a  min- 
imum amount  of  distortion ;  it  may  be  necessary  to  vary  the 
angle  somewhat,  as  we  meet  with  different  shaped  heads. 

One  of  the  difficulties  we  have  to  contend  with  is  to  procure 
skiagrams  of  uniform  density  of  both  mastoids.  My  obser- 
vations are  much  the  same  as  Lange's.  He  says:  "As  a  rule, 
a  slightly  underexposed  plate  is  best  to  study." 
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While  examining  numerous  little  patients  with  supposed 
fracture  of  the  skull,  in  which  a  portion  of  the  routine  was 
radiographs  of  the  occipital  region,  I  frequently  observed  that 
the  mastoid  cells  were  well  brought  out  in  their  transverse 
diameter  and  that  the  mastoid  antrum  was  frequently  seen. 
I  have  now  adopted  this  as  a  part  of  my  technic  in  mastoid 
cases — examining  my  patients  first  in  this  anteroposterior  and 
then  both  sides  in  the  posterolateral  oblique  positions. 
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TOPOGRAPHY   OF  THE-  TYMPANIC   CAVITY.* 

By  John  A.  Cavaxaugh,  M.  D., 

Chicago. 

•  The  subject  which  is  chosen  for  this  thesis  is  oiie  which 
most  of  our  modern  textbooks  touch  upon  in  a  generial  way, 
and  its  importance  is  confirmed  by  personal  observations  on 
wet  and  dried  specimens.  Some  of  these  specimens  are  pho- 
tographed and  are  reproduced  in  this  paper. 

The  development  of  the  middle  ear  should  be  understood  in 
order  to  know  how  the  surrounding  structures  are  sometimes 
invaded  by  .diseases  of  this  cavity;  therefore,  a  brief  resume 
may  not  be  amiss.  The  temporal  bone  is  developed  by  ten 
centers,  exclusive  of  those  for  the  internal  ear  and  the  ossicles : 
one  for  the  aflnulus,  one  for  the  squama  zygomatici,  two  for 
the  styloid  process,  four  for  the  petrous,  and  two  for  the  mas- 
toid. Huxley  declares  the  centers  are  more  numerous  and 
gives  a  somewhat  different  classification.  The  mastoid  and 
petrous  portions  are  united  before  birth  ;  however,  an  imaginary 
line  drawn  in  a  vertical  plane  close  behind  the  stylomastoid 
foramen  and  at  right  angles  to  the  whole  petromastoid  portion, 
marks  the  union  between  these  two  portions.  We  have  at 
birth  three  ununited  portions  of  the  temporal  bone — the 
squama  zygomatici,  annulus  and  petromastoid  parts — which 
are  held  together  by  bands  of  connective  tissue.  Ossification 
usually  takes  place  between  the  two  upper  extremities  of  the 
annulus  and  adjacent  portion  of  the  external  table  of  the 
squama,  so  that  after  a  certain  period  the  temporal  bone  sep- 
arates into  two  portions — the  united  annulus  and  squamous 
portion  and  petromastoid  portion.  During  the  first  year  the 
bony  union  of  these  three  parts,  namely,  the  annulus,  squama 
and  petromastoid,  are  very  imperfect.     The  annulus  at  birth 

(Plate  I,  Fig.  1)  is  like  a  plain  ring,  only  that  the  upper  pos- 

*Read  before  the  Chicago  Laryngological  and  Otological  Society, 
February  18,  1913. 
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terior  part  is  wanting,  leaving  a  gap  which  is  filled  in  by  the 
outer  table  of  the  squama. 

As  a  child  develops  there  is  an  outward  growth  of  the  outer 
edge  to  form  the  future  external  auditory  meatus  (Plate  I, 
Fig.  2-C  and  2-A)  and  an  inward  growth  from  the  inner  edge 
to  help  form  the  floor  of  the  middle  ear.  The  horizontal  por- 
tion of  the  squama  divides  into  an  outer  and  inner  table,  the 
outer  forming  the  external  wall  of  the  attic,  while  the  inner 
"helps  to  form  a  part  of  the  roof  of  the  middle  ear  (Plate  I, 
Fig.  3- A  and  B).  The  petrous  portion  forms  the  inner  and 
posterior  walls  of  the  middle  ear. 

The  tympanic  cavity  is  the  largest  cavity  of  tiie  temporal 
bone  in' the  larger  percentage  of  cases,  but  anomalies  may  exist 
where  an  unusually  large  antrum  or  mastoid  cell  is  present- 
(Plate  I,  Fig.  6-A ;  Plate  II,  Fig.  10).  I  have  in  my  collection 
a  temporal  bone  wherein  there  is  a  cavity  in  the  petrous  por- 
tion extending  from  above  the  inner  part  of  the  internal  audi- 
tory meatus,  just  internal  to  the  superior  and  posterior 
surface,  to  the  Glaserian  fossa :  it  measures  20  mm.  long, 
9  mm.  wide,  and  from  5  to  10  mm.  deep  (Plate  I,  Fig.  6-A). 
The  tympanic  cavity  is  of  cuboid  shape,  the  walls  being  very 
unequal.  It  is  formed  by  the  pars  petrosa,  pars  squamosa  and. 
pars  tympanica,  though  the  pars  petrosa  forms  the  greater  part. 
This  cavity  contains  air,  reduplications  of  mucous  membrane, 
muscles,  ossicles  and  the  ligaments  of  the  ossicles.  This 
cavity  we  describe  usually  as  having  a  floor,  roof,  an  anterior, 
posterior,  external  and  inner  walls.  If  we  were  to  consider  the 
median  plane  of  the  skull,  these  are  not  quite  accurate,  for  the 
inner  wall  lies  at  an  angle  of  about  45  degrees  from  the  sagittal 
plane. 

The  roof  is  concave  downward  from  without  in,  and  gen- 
erally increases  in  height  as  it  passes  from  the  processus  coch- 
leariformis  backward  to  become  the  roof  of  the  antrum 
(Plate  I,  Fig.  5-A  and  B).  It  is  formed  mainly  by  a  little 
lamina  of  bone  which  projects  outward  and  forward  from  the 
superior  surface  of  the  petrous  bone  to  join  the  inner  table  of 
the  squama  as  it  turns  inward ;  this  marks  a  fissure,  the  petro- 
squamous, which  in  children  lies  over  the  tympanum,  but  in 
adults  is  usually  found  a  little  external  to  this  roof.  It  has  no 
special  anatomic  features  of  interest,  but  it  is  of  surgical  and 
pathologic  importance,  since  infection  may  pass  through  this 
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area  from  the  middle  ear  invading  the  meninges.  Occasionally 
a  dehiscence  (Plate  I.  Fig.  4- A)  e.xists,  and  the  dura  is  in 
direct  contact  with  the  lining  of  the  middle  ear  space.  This 
fissure  usually  closes  at  the  fifth  month  of  life  (Kopetzk>). 
Examining  763  skulls,  such  defects  were  noted  one  hundred 
and  sixty-seven  times  (Burkner).  Korner  found  these  de- 
hiscences present  eighteen  times  in  209  skulls,  and  also  found 
in  some  cases  the  tegmen  to  be  sevei^l  millimeters  thick,  and 
where  this  exists,  small  air  cells  are  adjacent  to  it.  According 
to  R.  Johnson  Held,  the  tegmen  usually  contains  numerous 
foramina  for  the  passage  of  small  blood  vessels,  and  at  times 
has  a  cribriform  appearance ;  he  has  found  dehiscences  twenty- 
nine  times. 

The  floor  is  formed  by  a  projection  outward  of  the  inferior 
surface  of  the  petrous  bone,  which  Gruber  calls  the  fundus 
tympani,  as  it  forms  the  greater  part  of  the  floor  of  the  tym- 
panum. This  floor  is  also  formed  by  the  inward  growth  of 
the  inner  edge  of  the  annulus.  It  narrows  as  the  descending 
outer  and  inner  walls  approach  each  other.  It  lies  a  little  be- 
low the  floor  of  the  external  auditory  meatus.  It  is  pushed 
upward,  forward  and  outward  in  some  cases,  while  in  others 
upward,  forward  and  inward,  at  its  posterior  part,  due  to  the 
encroachment  of  the  jugular  bulb  (Plate  I,  Fig.  7-C,  and  Plate 
II,  Fig.  8-F).  There  is  sometimes  a  dehiscence  in  this  area 
which  allows  the  jugular  bulb  to  be  seen  from  the  tympanum, 
and  even  gives  a  bluish  tint  to  the  lower  part  of  the  tympanic 
membrane  in  the  living  subject  as  seen  through  the  speculum. 
Sohier  Bryant,  in  the  Archives,  1905.  says:  "'In  children  the 
jugular  fossa  is  below  and  not  behind  the  tympanum."'  I  have 
found  both  positions  present.  The  bulb  on  the  right  side  is 
usually  larger,  consequently  there  is  more  of  an  elevation  of 
the  floor,  and,  in  my  opinion,  more  reason  for  the  presence  of 
a  dehiscence.  I  find,  however,  no  literature  verifying  this 
idea. 

The  possibility^  of  the  existence  of  a  dehiscence  should  al- 
ways be  remembered  when  performing  a  paracentesis  of  the 
drum  membr.ane.  In  such  conditions  the  bulb  is  always  liable 
to  become  infected  in  suppurative  conditions  of- the  middle  ear. 
Carl  Koller,  in  Archives,  1904,  reports  such  a  case.  Turgens 
(Warsaw)  reports  a  hemorrhage  from  the  bulb  after  the  use 
of  strong  caustic  in  the  middle  ear.    Lafarelle  reports  a  case 
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of  a  diverticulum  of  the  tympanum  from  the  floor,  which  ex- 
tended downward,  and  was  of  the  size  of  the  tympanum,  the 
walls  of  which  were  very  irregular. 

There  is  a  small  aperture  in  the  floor,  close  to  the  inner  wall, 
for  the  passage  of  Jacobson's  nerve  (Plate  II,  Fig.  8-C).  In 
the  macerated  specimens  this  surface  is  usually  very  uneven, 
due  to  irregular  cellular  spaces. 

The  anterior  w'all  can  hardly  be  said  to  exist,  for  its  place 
is  taken  up  r.iostly  by  the  tubal  entrance  and  the  tensor  tym- 
pani  muscle,  the  latter  entering  the  tympanum  above  the  tube 
(Plate  I,  Fig.  6-B  and  C).  A  small  portion  of  the  anterior 
wall  does  exist  beneath  the  lower  lip  of  the  eustachian  open- 
ing and  floor  of  the  tympanic  cavity,  where  the  fundus  tym- 
pani  turns  up  and  separates  the  carotid  artery  from  the  middle 
ear.  Sometimes  this  bony  wall  is  wanting,  thus  allowing  the 
carotid  artery  to  be  in  contact  with  the  lining  of  the  middle 
ear.  A  number  of  cases  are  reported  of  fatal  hemorrhages 
due  to  trauma  of  the  anterior  wall.  Where  a  dehiscence  is 
caused  by  an  erosion,  it  is  usually  found  at  the  vertical  and 
horizontal  part  of  the  canal.  Politzer  attributes  this  to  inflam- 
matory softening  due  to  pus  which  surrounds  the  artery,  and 
w^hich  causes  a  diminished  resistance;  the  repeated  concus- 
sions of  the  blood  wave  finally  results  in  a  perforation  of  the 
anterior  wall. 

Another  important  anatomic  feature  of  this  anterior  wall  is 
around  the  lower  lip  of  the  tubal  entrance,  and  consists  of  small 
cellular  spaces  known  as  Koerner  cells  (Plate  II,  Fig.  9-D), 
which  become  infected,  and  in  some  cases  produce  constant 
obstinate  otorrhea.  The  failure  to  eradicate  these  cells  thor- 
oughly at  the  time  of  a  radical  operation  is  often  the  cause  of 
constant  trouble.  Urbantschitsch,  in  the  third  edition  of  his 
textbook,  speaks  of  finding  in  certain  temporal  bones  cellular 
spaces  in  the  vicinity  of  the  tympanic  orifice  of  the  eustachian 
tube,  which  led  to  a  system  of  pneumatic  cells,  and  which  in 
turn  spread  to  the  tip  of  the  petrosal  pyramid,  and  through 
dehiscences  communicated  with  the  middle  fossa  of  the  skull. 
I  have  one  such^pecimen  in  my  collection  (Plate  II,  Fig.  10). 

The  posterior  wall  is  absent  in  its  upper  part,  due  to  a  vari- 
able sized  opening  of  a  somewhat  triangular  shape,  with  its 
apex  pointing  downward  (Plate  II,  Fig.  11-A).  Its  base  is 
about  5  mm.  wide,  and  from  its  base  to  the  apex  measures 
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about  6  mm.  The  apex  of  this  triangular  opening  lies  just 
internal  and  above  the  upper  end  of  the  posterior  arm  of  the 
annulus  (Plate  II,  Fig.  12-E),  and  is  called  by  some  authors 
(Davis  and  AlacEwen)  the  iter  or  aditus  which  leads  into  the 
mastoid  antrum.  Most  of  the  literature  I  have  consulted  refer 
to  a  small  recess  just  below  the  floor  of  this  socalled  accessory 
opening  of  the  tympanum,  the  sella  incudis,  for  the  reception 
of  the  short  process  of  the  incus.  This  statement,  according 
to  mv  observation,  is  incorrect,  as  the  short  process  rests  on 
the  floor  of  the  iter  or  aditus  close  to  the  posterior  wall,  but 
not  on  the  posterior  wall.  Close  to  the  inner  wall  and  below 
this  opening  is  a  small  projection — the  pyramid — with  a  tiny 
opening  at  its  apex,  from  which  issues  the  tendon  of  the 
stapedius  muscle  which  arises  from  a  cavity  in  its  interior 
(Plate  II,  Fig.  13-D).  From  the  inner  and  lower  side  of  the 
pyramid  I  have  found  in  most  specimens  a  delicate  thread-like 
bridge  of  bone  extending  to  the  upper  edge  of  the  beginning 
of  the  promontory.  Below,  at  a  point  where  the  floor  and 
posterior  walls  sfeem  to  meet,  is  a  dense  hard  projection,  which 
is  the  tympanic  end  of  the  styloid  process.  I  have  found  in 
some  cases,  around  this  projection,  numerous  cellular  spaces, 
which  are  important  to  remember  in  radical  mastoid  surgery 
(Plate  III,  Fig.  14-A).  Through  this  wall  passes  the  facial 
nerve,  which  enters  just  above  and  at  the  posterior  end  of  the 
oval  window,  and  runs  in  a  somewhat  diagonal  direction,  down- 
ward and  outward,  leaving  this  wall  of  the  tympanic  cavity 
just  behind  the  middle  of  the  posterior  arm  of  the  annulus 
(Plate  I,  Fig.  1-A;  Plate  II,  Fig.  8-E,  and  Fig.  11-B). 
B.  Alex.  Randall,  in  the  Archives  of  1913,  reports  his  findings 
in  one  hundred  cases,  where  the  facial  nerve  lay  less  than 
two  nor  more  than  four  millimeters  from  the  back  wall  of  the 
meatus,  and  crossed  the  oblique  plane  of  the  drum  three  milli- 
meters back  of  the  middle  of  the  posterior  margin  of  the 
annulus.  Hugh  E.  Jones,  in  the  Journal  of  Laryngology,  Rhin- 
ology  and  Otology,  of  June,  1903,  and  H.  A.  Alderton,  in  the 
Archives  of  1904,  give  very  important  data  regarding  the- loca- 
tion of  this  nerve.  To  avoid  injuring  this  structure,  one  should 
not  go  below  the  floor  of  the  antrum  where  it  joins  the  posterior 
arm  of  the  annulus  (Plate  II,  Fig.  12-E). 

The  external  wall  is  form.ed  by  bone  and  membrane,  the 
upper  part  by  the  external  table  of  the  squama,  which  contains 


704  JOHN  A.  CAVANAUGH. 

cellular  spaces  in  the  adult  and  lies  over  the  superior  meatal 
wall ;  the  lower  part  by  the  drum  membrane  and  annulus 
tympanicus  (Rate  I,  Figs.  1  and  3).  The  lower  edge  of  the 
external  table  of  the  squama  for  about  four  millimeters  is  not 
joined  by  the  annulus  (Plate  I,  Fig.  1-C,  and  Plate  II,  Fig.  12, 
between  C  and  E).  This  area,  which  is  in  the  upper  and  pos- 
terior part  of  the  drum,  and  lies  just  anterior  and  slightly  be- 
low the  opening  into  the  mastoid  antrum,  is  where  the  peri- 
osteal covering  of  the  upper  part  of  the  meatus  passes  into 
the  inner  surface  of  the  external  table  of  the  squama,  thus 
forming  the  periosteal  covering  of  the  outer  wall  of  the  antrum 
and  attic,  and  allowing  subperiosteal  infections  to  travel  into 
the  external  meatus  from  the  attic  and  antrum  at  this  point. 
vSwelling  here  indicates  attic  and  antrum  inflammation.  The 
annulus  in  most  subjects  is  horse-shoe  in  shape,  but  cases  are 
reported  where  the  osseous  circle  is  complete.  Hyrtl  has  re- 
ported a  case  wherein  two  tympanic  rings  existed.  The 
annulus  forms  only  a  small  part  of  the  external  wall ;  on  its 
concave  side  there  is  a  sulcus — the  sulcus  tympanicus — for 
the  insertion  of  the  membrana  propria  (Plate  I,  Fig.  2-D). 
At  the  upper  and  posterior  part,  where  the  annulus  is  missing, 
the  sulcus  is  also  missing,  and  this  area  is  known  as  the  notch 
of  Rivini  (Plate  I,  Fig.  1-C,  and  Plate  II,  Fig.  12,  between 
C  and  E).  The  annulus  is  placed  obliquely,  inclining  toward 
the  anterior  wall  and  floor  of  the  meatus,  forming  with  the 
superior  and  posterior  walls  an  angle  of  about  145  degrees, 
while  with  the  floor  and  anterior  wall  it  forms  an  angle  of 
about  35  degrees.  The  annulus  has  a  somewhat  spiral  shape, 
and  its  anterior  extremity  makes  a  slight  twist  on  its  long 
axis,  so  that  the  sulcus  of  the  annulus  is  seen  from  the  meatus 
in  dried  specimens  when  held  in  its  normal  position.  At  the 
upper  end  of  this  anterior  arm  is  a  small  tubercle,  the  crista 
tympanica,  and  above  this  a  httle  groove,  the  sulcus  malleolaris, 
which  lodges  the  processus  longus  of  the  malleus.  The  devel- 
opment of  the  annulus  along  the  anterior  part  of  the  lower 
margin  of  the  squama  forms  the  Glaserian  fissure,  which  is  of 
special  interest  to  the  otologist,  as  it  sometimes  serves  as  a 
passage  by  which  infection  may  spread  from  the  tympanic 
cavity  into  the  region  of  the  parotid  gland,  or  may  even  affect 
the  inferior  maxillary  joint.  This  fissure  is  formed  by  the 
crista  tympanica  of  the  annulus  and  the  tegmen  tympani  which 
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advances  to  meet  it ;  these  structures  draw  nearer  to  the  lower 
anterior  margin  of  the  squama  and  practically  close  this  area ; 
however,  in  the  young,  before  this  closure  has  taken  place,  and 
in  those  cases  where  development  does  not  progress  normally, 
it  leaves  a  relatively  large  opening.  Infection  of  the  mid- 
dle ear  ma}  travel  through  this  opening  and  become  the 
primary  cause  of  some  supposed  parotid  gland  or  pharyngeal 
abscess,  and  should  be  remembered. 

The  drum  membrane  is  an  irregular  oval  membrane,  meas- 
uring about  nine  by  ten  millimeters  (Plate  III,  Fig.  17).  It  is 
placed  in  the  same  plane  as  the  annulus.  The  drum  is  concave 
outward  at  the  umbo  or  tip  of  the  malleus,  and-  between  that 
and  the  annulus  it  is  convex  outward,  excepting  in  its  posterior 
quadrant,  where  it  is  somewhat  flattened.  The  membrane  is 
transparent  and  about  one-tenth  millimeter  in  thickness.  It 
separates  the  external  auditory  meatus  from  the  middle  ear. 
It  consists  of  three  separate  layers:  an  outer  cuticular,  a  cen- 
tral or  membrana  propria,  and  an  inner  or  mucous  layer. 
Zalewski.  through  experiments,  found  that  pressure  of  from 
one  to  two  atmospheres  was  necessary  to  cause  rupture  of  the 
normal  drum,  which  in  atrophic  conditions  or  cicatrices  of  the 
drum,  infectious  processes,  or  advanced  age,  lessened  pressure 
was  required.  In  fibrous  or  calcareous  thickening,  increased 
pressure  was  necessary.  Gruber  contends  that  the  drum  will 
stand  a  gradual  increasing  pressure  of  from  sixty  to  seventy 
pounds. 

There  seems  to  be  a  diversity  of  opinion  as  to  the  position 
of  the  drum  membrane.  Most  authors  are  inclined  to  believe 
the  drum  membrane  lies  more  horizontal  in  the  child  than  in 
the  adult,  while  J.  Pollak  and  Symington  have  agreed  that  the 
drum  lies  in  the  same  plane  in  the  adult  as  in  the  child.  From 
my  observations,  I  must  agree  with  the  latter  (Plate  III, 
Fig.  15  Adult  and  Fig.  16  Infant). 

I  believe  that  because  of  the  high  position  of  the  auricle, 
the  cartilaginous  floor  of  the  meatus  lies  almost  parallel  with 
the  outer  surface  of  the  drum  in  children ;  while  in  the  adult, 
because  of  the  development  of  the  osseous  meatus,  we  look  at 
the  drum  in  a  more  horizontal  direction.  It  would  seem  to  me, 
if  the  annulus  changed  its  position  it  would  have  some  eflfect 
upon  the  size  of  the  tympanic  cavity,  but  this  cavity  is  about  the 
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same  in  size  in  the  young  and  old.  I  have  removed  the  bony 
external  auditory  meatus  in  the  adult  to  the  drum  membrane/ 
and  from  all  appearances  it  seems  to  be  in  the  same  plane  as 
in  a  child,  I  have  also  made  an  artificial  bony  external  meatus 
by  casts  and  placed  this  against  the  infant  annulus  as  it  would 
appear  later  in  the  adult,  and  the  drum  seemed  to  be  on  the 
same  plane  as  the  adult  membrane. 

The  membrana  tympani  is  composed  of  a  tense  and  a  flaccid 
part.  The  former  is  tense  because  of  the  membrana  propKta, 
which  is  made  up  of  the  circular  and  radiating  fibers,  while  the 
latter,  or  Shrapnell's  membrane,  is  flaccid  because  it  is  devoid 
of  these  fibers  (Plate  III,  Fig.  17-B) .  The  long  process  of  the 
malleus,  of  which  we  shall  speak  later,  is  readily  seen  through 
the  drum  membrane,  and  at  the  upper  part  of  this  handle  is 
a  round  projection,  the  short  process  of  the  malleus.  From 
the  short  process  of  the  malleus,  passing  upward  in  opposite 
directions  to  the  upper  end  of  the  annulus,  is  the  edge  of  the 
membrana  tensa,  which  is  thickened  and  known,  as  Prussak's 
fibers,  called  by  some  authors  the  anterior  and  posterior  folds, 
while  Bezold  and  Siebenman  call  them  the  anterior  and  pos-- 
terior  Hminal  strands  (Plate  III,  Fig.  17-A  and  C).  The  area 
between  these  two  bands  is  known  as  Shrapnell's  membrane. 
It  is  of  the  greatest  importance  to  remember  the  position  of 
the  drum  membrane  when  removing  foreign  bodies  from  the 
meatus  or  performing  a  paracentesis.  Perforations  in  the  vari- 
ous parts  of  the  drum  are  also  of  the  utmost  importance,  and 
may  be  divided  into  the  dangerous  and  nortdangerous  variety. 
When  the  membrane  seems  to  be  entirely  destroyed  in  a  mar- 
ginal perforation  at  its  junction  with  the  annulus,  or  where 
there  is  a  perforation  in  vShrapnell's  membrane,  or  in  the  pos- 
terior superior  quadrant,  it  is  to  be  viewed  with  suspicion  as 
of  a  possible  dangerous  type  (Plate  III,  Fig.  19-A)  ;  while  a 
perforation  which  exists  where  a  membrane,  be  it  ever  so  small 
in  amount,  separates  it  from  the  annulus,  may  be  classified  as 
belonging  to  the  nondangerous  variety  (Plate  III,  Fig.  18-A). 
I  am  thoroughly  convinced  that  in  diseased  conditions  of  the 
antrum,  perforations  at  the  posterior  superior  part  of  the  drum 
and  in  Shrapnell's  membrane  are  due  to  secretions  drawing 
from  the  antrum  directly  upon  the  drum  at  this  point,  thus 
c-ausing  destruction  in  this  area  (Plate  III,  Fig.  20-A).    The 
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short  arm  of  the  incus  forms  with  the  outer  table  of  the  squama 
a  trough,  so  to  speak,  which  retains  secretions  and  aids  infec- 
tions of  Prussak's  space  (Plate  IV,  Fig.  .23-A).  * 

The  inner  wall  looks  forward  and  outward  and  is  the  most 
important  of  the  various  walls  of  the  middle  ear.  It  forms 
also  the  outer  wall  of  the  internal  ear.  From  the  tegmen  tym- 
pani  downward  we  observe : 

i^irst — A  smooth  bony  projection  in  the  upper  posterior 
part,  called  the  horizontal  semicircular  canal,  which  lies  in  a 
horizontal  plane  and  passes  back  through  the  iter  into  the  an- 
trum (Plate  I,  Fig.  2-C). 

Second — Below  this  elevation  and  lying  in  the  same  plane, 
but  extending  a  little  more  anteriorly  and  not  so  far  posteriorly, 
is  another  bony  elevation,  which  marks  the  position  of  the 
canalis  fallopii,  through  which  the  facial  nerve  passes  (Plate 
II.  Fig.  12-B).  There  is  sometimes  a  dehiscence  in  this  ridge, 
and  ^lucous  njembrane  only  separates  it  from  the  tympanum. 
This  is  a  very  important  surgical  landmark,  and  its  position 
should  be  thoroughly  familiar  to  surgeons,  doing  middle  ear 
and  mastoid  operations.  In  infection  of  the  middle  ear  where 
a  dehiscence  exists  we  are  liable  to  meet  with  facial  nerve 
complications,  due  to  an  exudate  into  the  surrounding  struct- 
ures causing  pressure.  Infection  may  travel  along  the  sheath 
of  the  nerve  to  the  cranial  cavity. 

Third — Directly  anterior  and  a  little  below  where  the  facial 
canal  makes  its  appearance  on  the  inner  wall  is  seen  the  pro- 
cessus cochleariformis,  through  which  passes  the  tendon  of 
the  tensor  tympani  muscle  (Plate  I,  Fig.  5-B). 

Fourth-^Below  the  canalis  fallopii,  near  the  posterior  wall, 
is  a  recess  at  the  bottom  of  which  is  an  oval  opening,  the  fenes- 
tra ovalis,  measuring  three  millimeters  long,  and  one  and  one- 
half  millimeters  wide,  the  long  axis  of  which  is  directed  up- 
ward and  forward  (Plate  II,  Fig.  8-A).  In  this  oval  opening 
rests  the  footplate  of  the  stapes,  which  will  be  discussed  later. 
This  ossicle  separates  the  vestibule  of  the  labyrinth  from  the 
tympanic  cavity.  It  is  through  this  fenestra  that  most  of  the 
sound  waves  travel  (Plate  I,  Fig.  3-D). 

Fifth — Below  this  oval  opening,  helping  to  form  its  lower 
border  and  extending  forward,  is  an  elevation  known  as  the 
promontory,  which  represents  the  first  or  beginning  turn  of  the 
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cochlea,  and  forms  the  greater  part  of  the  inner  wall  of  the 
tympanic  cavity  (Plate  II,  Fig.  12-D).  If  we  trace  this  prom- 
inence backward,  we  find  it  ends  abruptly  in  a  deep  recess;  the 
recessus  rottmdiis.  Opening  forward  from  this  recess  in  the 
macerated  bone  is  a  round  aperture,  the  foramen  rotundum, 
which  leads  into  the  beginning  of  the  cochlea  (Plate  IV,  Fig. 
21 -A).  In  the  recent  state  this  opening  is  closed  by  a  mem- 
brane, the  membrana  secundaria,  which  regulates  the  fluid 
waves  that  have  passed  through  the  cochlea.  Opinions  dififer  as 
to  whether  sounds  travel  through  the  fenestra  rotunda  from 
the  middle  ear.  According  to  Gruber,  this  round  window  lies 
nearly  parallel  to  the  drum  membrane  in  the  fetus  at  the  third  or 
fourth  month,  while  at  birth  it  lies  obliquely  to  the  membrane, 
and  as  the  child  advances  in  years  this  opening  gradually 
changes  until  it  looks  toward  the  posterior  wall.  Troltsch  is 
of  the  opinion  that  the  infantile  position  of  the  round  fenestra 
may  under  certain  conditions  persist.  This  round  opening  varies 
from  one  and  six-tenths  to  three  millimeters  in  height  and  its 
width  from  one  to  three  millimeters.  The  membrane  which 
closes  this  round  opening  is  somewhat  convex  toward  the 
interior  of  the  cochlea.  It  is  covered  on  the  cochlea  side  by 
the  labyrinthine  lining,  and  on  the  tympanic  side  by  the  mucosa 
of  the  lining  of  the-  middle  ear. 

The  tympanic  cavity  measures  through  its  horizontal  plane 
ten  to  thirteen  millimeters ;  its  vertical  plane  from  eight  t-o 
fifteen  millimeters.  The  roof  increases  in  height  .fr»m  the 
anterior  part  of  the  cavity  to  the  posterior,  where  it  continues 
on  as  the  covering  of  the  antrum.  The  width  of  this  cavity 
varies ;  at  the  umbo  and  promontory  it  is  about  two  millimeters, 
and  from  that  the  width  varies  up  to  seven  millimeters.  The 
quantity  of  fluid  which  this  cavity  will  hold  is  about  ten  min-ims 
in  the  recent  specimen,  and  in  the  dried  about  twelve  minims. 

This  cavity  is  divided  into  three  chambers  by  imaginary 
lines :  the  ^upper  or  attic,  the  middle  or  atrium,  and  the  lower 
or  hypotympanic  space  (Plate  III,  Fig.  20-D). 

The  attic  is  that  portion  lying  above  an  imaginary  line  drawn 
from  the  prominence  of  the  horizontal  portion  of  the  facial 
ridge  to  the  short  process  of'the  malleus.  Some  authors  draw 
the  line  to  the  lower  edge  of  the  external  table  of  the  squama 
or  upper  edge  of    Shrapnell's   membrane.      Kretschman   and 
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Siebenman  contend  the  former  should  be  adhered  to,  and  base 
their  opinion  on  the  clinical  fact  that  it  is  a  common  observa- 
tion' to  find  the  membrana  flaccida  involved  when  the  patho- 
logic process  is  limited  to  the  attic.  The  attic  lies  almost  di- 
rectly above  the  posterior  quadrant  of  the  drum  membrane 
(when  the  head  is  held  in  its  horizontal  plane)  and  lower 
ledge  of  the  outer  table  of  the  squama.  If  a  perpendicular  line 
were  drawn  from  the  inner  wall  of  the  attic  downward,  it 
would  pass  through  the  drum  membrane  near  its  upper  edge 
and  strike  the  floor  of  the  external  frieatus  about  three  milli- 
meters external  to  the  lowest  edge  of  the  drum.  If  drawn  in 
like  manner  from  the  extreme  outer  part  of  the  outer  wall,  it 
would  strike  the  floor  of  the  meatus  about  seven  millimeters 
from  the  lowest  edge  of  the  drum.^  To'this  space  Bezold, 
Troltsch  and  Siebenman  have  given  the  name  aditus  ad  an- 
trum ;  Schwalbe,  cavum  epit}'mpanicum ;  Liedy,  attic,  and 
Hartmann,  the  cupola.  In  this  socalled  chamber  rests  the 
heads  of  the  malleus  and  incus  and  their  ligaments  (Plate  IV, 
Fig.  23- A).  The  book  of  Surgical  Anatomy ^by  Davis  and  the 
book  by  MacEwen,  describe  the  attic  containing  the  above 
structures,  but  continue  to  say  that  the  short  process  of  the 
incus  projects  into  a  space  called  the  iter  or  aditus,  and  that 
through  this  space  the  attic  communicates  with  the  mastoid 
antrum.  They  describe  the  space  as  being  a  quarter  of  an 
inch  long  from  the  posterior  extremity  of  the  attic  to  the  an- 
trum, and  that  it  is  covered  by  the  tegmen,  the  irmer'and  lower 
wall  by  hard  1x>ne  for  the  seventh  nerve  and  external  semicir- 
cular canal.  This  chamber  is  of  the  greatest  importance 
because  of  the  many  structures  it  contains  and  because  of  its 
close  association  with  the  cranial  cavity  and  mastoid  antrum. 
Because  of  the  number  of  structures  and  reduplication  of 
mucous  membrane,  infection  of  this  region'  is  arduous  to 
master  on  account  of  the  difficulty  in  establishing  drainage 
(Plate  IV,  Fig.  25-C).  The  incus  aids  us  in  niany  cases; 
hjecause  of  its  position,  it  acts  as  a  natural  drain  from  this 
"  region.  The  attic  is  again  divided  into  an  internal  and  an 
external  chamber.  The  area  lying  between  the  malleoincudal 
articulation  and  the  external  table  of  the  squama  and  Shrap- 
nell's  membrane  is  called  the  external  attic :  that  part  internal 
to  these  structures,  the  internal  attic.     This  external  attic  is 
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again  subdivided  into  an  upper  and  lower  space.  The  lower  • 
one  is  known  as  Prussak's,  and  is  bounded  internally  by  the 
neck  of  the  malleus,  inferiorly  by  the  processus  brevis,  exter- 
nally by  Shrapnell's  membrane,  and  superiorly  by  the  external 
ligament  of  the  malleus.  This  space  measures  about  one  and 
a  half  millimeters  high  and  two  millimeters  at  its  base.  Ac- 
cording to  Politzer,  this  space  opens  occasionally  into  the 
anterior  and  posterior  pouch  of  Troltsch.  From  my  observa- 
tions of  work  in  the  attic  region,  I  have  come  to  the  conclusion 
that  the  number  of  trabeculae  in  the  attic  varies  in  many  cases, 
and  I  think  it  due  to  the  process  of  development. 

The  atrium  is  that  part  of  the  tympanum  lying  opposite  to . 
the  drum,  below  the  imaginary  floor  of  the  attic  and  above  a 
plane  on  a  level  with  the  floor  of  the  external  auditory  meatus. 
In  this  chamber  are  found  the  handle  of  the  malleus  and  the 
long  process  of  the  incus,  stapes,  oval,  round  window  and 
opening  into  the  eustachian  tube. 

The  hypotympanic  space  lies  below  the  lowest  edge  of  the 
drum  membrane  or  below  the  floor  of  the  external  auditory 
meatus,  and  contains  a  variable  number  of  cellular  spaces." 

The  ossicles  of  the  middle  ear  are  three :  malleus,  incus, 
and  stapes. 

The  malleus  is  club  shape,  measures  about  nine  millimeters 
in '  length  and  weighs  about  twenty-two  milligrammes.  It  is 
made  up  of  a  head,  neck  and  handle.  The  head  and  neck  form 
with  the  handle  an  angle  of  about  150  degrees.  The  head  is 
irregularly  globular  in  shape,  and  its  upper  part  lies  about  one 
millimeter  from  the  tegmen.  It  has  a  free  convex  surface,  and 
on  its  inner  and  posterior  surface  has  an  oval  depression  for 
articulation  with  the  incus.  The  neck  is  a  fraction  over  one 
millimeter  long,  and  extending  forward  from  its  anterior  sur- 
face is  a  delicate  spicule  of  bone,  the  processus  gracilis,  the 
remains  of  Meckel's  cartilage.  Extending  in  an  obtuse  angle 
from  the  neck,  downward  and  inward,  is  the  handle,  which  is 
prismatic  on  cross  sections,  and  tapers  gradually  from  just 
below  the  neck  to  the  tip,  which  is  turned  slightly  forward  and 
somewhat  flattened.  The  handle  measures  five  millimeters 
from  short  process.  At  the  upper  end  of  the  handle  is  a  some- 
what rounded  point,  projecting  against  the  drum,  and  called  the 
short  process.    On  examining  the  handle  while  connected  with 
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the  drum,  the  inner  two-thirds  of  its  circumference  seems  to 
be  free  toward  the  tympanicum,  excepting  for  the  mucous 
membrane  covering,  while  the  outer  one-third  seems  imbedded 
in  tlie  membrane  (Plate  III,  Fig.  20-B)li  The  membrane  can 
be  easily  separated  from  the  malleus  with  the  exception  of  its 
lower  end,"  where  it  is  firmly  attached.  Gruber  contends  that 
a  cartilaginous  structure  surrounds  the  malleus  where  it  is 
imbedded  in  the  drum,  and  the  bony  part  rests  in  this  cartilagi- 
nous bed.  This  ossicle,  especially  the  head  and  short  process, 
is  practically  always  preserved  in  suppurative  conditions,  be- 
cause of  its  rich  blood  supply,  which  will  be  spoken  of  later. 
•A  case  of  congenital  gap  in  the  handle  of  the  malleus  has  been 
reported  by  A,  H.  Cheatle.  The  ligaments  which  hold  this 
ossicle  in  place  are:  the  suspensory,  a  short  bundle  of  fibers 
attached  to  the  upper  surface  of  the  head  and  tegmen  tympani ; 
it  checks  the  outward  movements  of  the  handle.  The  external 
is  a  ^fan-shaped  structure  attached  to  the  neck  of  the  malleus 
and  diverging  as  it  passes  outward  to  become  attached  to  the 
lower  edge  of  the  outer  wall,  of  the  squama  at  the  Rivinian 
notch.  This  ligament  forms  the  roof  of  Prussak's  space. 
There  is  a  small  bundle  of  fibers  at  the  posterior  part  of  this 
ligament  which  is  separated  from  the  main  bundle,  and  called 
by  some  authors  the  posterior  ligament  of  the  malleus.  The 
anterior  ligament  leaves  the  neck  of  the  malleus  around  the 
processus  gracilis,  encircling  this  process  and  passing  to  the 
Glaserian  fissure  and  anterior  spine  of  the  tympanic  ring. 
The  capsular  ligament  surrounds  the  malleoincudal  articula- 
tion, and  holds  these  surfaces  together.  Because  of  the  num- 
ber of  ligaments  which  are  attached  to  this  ossicle,  it  makes  it 
firm  and  secures  it  in  one  place,  therefore,  making  it  a  valuable 
landmark. 

The  incus,  called  so  because  of  its  shape,  has  a  body,  a  long 
and  short  process.  On  the  anterior  surface  of  the  body  is  a 
saddle  shaped  depression,  for  the  articulation  of  the-  head  of 
the  malleus.  The  two  surfaces  of  the  malleus  and  incus  are 
so  arranged  that  when  the  drum  membrane  is  pushed  inward 
by  a  sound  wave,  a  small  ridge  on  the  malleus  fits  into  a  de- 
pression on  the  incus,  thereby  bringing  pressure  on  the  stirrup, 
while  if  the  drum  is  pushed  outward  by  inflating,  etc.,  these 
two  surfaces  separate  and  the  malleus  moves  outward  without 
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pulling  the  incus  with  it,  thus  preventing  the  dislocation  of  the 
stapes  from  the  oval  window  during  inflation,  etc.  The  short 
process  measures  three  millimeters,  and  in  some  cases  a  frac- 
tion over ;  the  long  process,  from  the  lower  edge  of  the  articu- 
lar surface  to  the  tip,  about  four  and  a  half  millimeters.  This 
ossicle  weighs  about  twenty-four  milligrammes.  The  short 
process  is  directed  backward  and  is  lodged  in  the  sella  incudis 
of  the  posterior  tympanic  wall,  just  below  the  opening  into  the 
antrum  mastoideum.  The  long  process,  downward  and  inward, 
parallel  and  posterior  to  the  malleus  handle.  At  its  lower  end 
it  turns  at  a  right  angle  inward  to  join  the  head  of  the  stapes. 
The  right  angle  projection  is  known  as  the  processus  lenticu- 
laris  or  orbicularis.  In  the  fetus  there  is  a  separate  bone 
(Quain).  In  inflammatory  conditions  of  the  tympanum  the 
incus  is  the  first  of  the  ossicles  to  be  thrown  off  and  destroyed 
because  of  its  limited  blood  supply,  and  because  of  the  position 
of  the  artery  which  supplies  it,  which  is  so  readily  pressed 
upon  by  the  swelling  of  the  tissues  in  that  area.  The  ligaments 
which  secure  this  ossicle  in  position  are :  the  capsular,  already 
spoken  of ;  the  ligament  of  the  incus  which  surrounds  the  short 
process,  passes  back  and  is  fastened  to  the  area  of  the  floor 
of  the  iter  where  the  short  process  is  lodged.  There  is  a  small 
ligament  which  holds  the  os  orbicularis  and  head  of  the  stapes 
together. 

The  stapes  consists  of  a  head,  two  crura  and  a  footplate. 
The  head  is  directed  outward  and  articulates  with  the  pro- 
cessus lenticularis  of  the  incus.  It  is  disputed  as  to  whether 
this  is  a  synovial  joint,  but  Rudinger  describes  it  as  such. 
There  is  a  short  neck  which  divides  into  two  crura,  the  anterior 
and  posterior,  which  are  united  to  a  flat  oval  plate,  the  foot- 
plate. The  footplate  occupies  the  greater  part  of  the  fenestra 
ovalis,  but  it  is  in  no  place  in  actual  contact  with  the  bone,  there 
being  a  layer  of  cartilage  all  around  the  footplate,  and  another 
around  the  ei\ge  of  the  oval  window.  Between  these  two  layers 
of  cartilage  is  a  ligament.  The  length  of  the  footplate  is  a 
fraction  over  three  millimeters,  its  width  one  and  a  half  milli- 
meters. The  anterior  crus  measures  about  two  millimeters, 
its  posterior  crus  three  millimeters.  This  ossicle  weighs  about 
two  milligrammes.  The  ligaments  are  the  annular,  which  holds 
the  footplate  in  the  oval  window,  and  one  which  unites  the 
head  with  the  incus. 
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The  muscles  of  tympanum  are  two :  tlie  tensor  tympani  and 
the  stapedius.  The  tensor  tympani  arises  from  the  cartilagi- 
nous portion  of  the  eustachian  tube,  small  area  of  the  great 
wing  of  the  sphenoid  around  the  tube,  and  from  the  walls  of 
the  bony  canal  which  lodges  the  muscle.  It  is  a  little  over 
half  an  inch  long.  Near  the  opening  of  this  tube  the  muscle 
becomes  tendinous,  passes  through  the  processus  cochlearifor- 
mis  at  right  angles  to  its  belly,  passes  outward  across  the 
tympanum  to  be  inserted  into  the  inner  surface  of  the  manu- 
brium of  the  malleus,  where  it  joins  the  neck.  Gruber  says 
the  tendon  is  attached  to  the  inner  margin  and  anterior  surface 
of  the  malleus.  ^ 

The  stapedius  muscle  arises  from  a  canal  in  the  posterior 
wall  of  the  tympanum,  lying  parallel  with  the  fallopian  canal, 
but  a^little  anterior  and  internal  to  it.  It  emerges  through  a 
small  opening,  the  pyram.id,  to  be  inserted  into  the  head  of  the 
stapes.  Rudinger  says  it  is  inserted  into  the  lower  extremity 
of  the  descending  process  of  the  incus.  In  most  of  the  cases 
which  I  examined  the  muscle  seemed  to  vary  in  its  insertion ; 
sometimes  it  would  be  attached  to  the  posterior  crus,  again  to 
the  head  and  posterior  crus,  then  again  some  of  the  fibers 
seemed  to  extend  from  the  head  to  the  os  orbicularis,  but  most 
often  to  the  neck. 

Various  theories  are  advanced  regarding  the  function  of 
these  muscles,  but  they  are  beyond  the  scope  of  this  paper. 

The  arterial  supply  to  the  tympanum  is  the  tympanic  branch 
of  the  internal  maxillary,  which  enters  this  cavity  by  way  of 
the  Glaserian  fissure ;  it  supplies  the  anterior  part  of  the  cav- 
ity, and  its  branches  anastomose  along  the  periphery  of  the 
drum  membrane  with  the  stylomastoid  branch  of  the  posterior 
auricular.  This  tympanic  branch  sends  branches  into  the  ex- 
ternal auditory  meatus,  and  is  called  the  deep  auricular. 

The  tympanic  branch  of  the  internal  carotid  passes  through 
the  anterior  wall  of  the  tympanum  into  the  middle  ear.  The 
stylomastoid  branch  of  the  posterior  auricular  passes  up  the 
fallopian  canal  with  the  facial  nerve  and  sends  branches 
through  the  posterior  tympanic  wall  to  the  tympanum  and 
drum  membrane. 

The  petrosal  branch  of  the  middle  meningeal,  which  anasto- 
moses with  the   stylomastoid    in    the    fallopian   canal,   sends 


714  JOHN  A.  CAVANAUGH. 

branches  into  the  tympanum.  ZuckerkanJl  mentions  a  small 
branch  of  the  stylomastoid  artery,  which  he  found  constantly 
passing  out  from  the  middle  part  of  the  fallopian  canal  to 
supply  the  stapes  and  membrana  obturatoria,  then  to  the  prom- 
ontory to  anastomose  with  the  above  branches,  which  he  calls 
arteria  stapedia. 

The  tympanic  branch  of  the  ascending  pharyngeal,  Gray 
says,  ascends  through  the  eustachian  tube,  while  Deaver  speaks 
of  its  entrance  through  the  tympanic  canaliculus  with  Jacob- 
son's  nerve.  All  these  branches  which  supply  the  tympanum 
anastomose  freely.  However,  Prussak  states  that  the  arteries 
of  the  tympanic  cavity  have  an  extensive  course  without 
anastomosing  with  one  another.  He  says  they  divide  at-  an  acute 
angle  into  branches  the  caliber  of  which  are  large  in  compar- 
ison to  the  parent  trunk,  these  branches  passing  almost  at 
once  into  small  veins,  capillaries  in  many  parts  being  absent. 

Because  of  the  free  passage  of  the  arterial  supply  through 
the  periosteum  to  the  subjacent  bone,  inflammatory  processes 
of  this  cavity  have  a  great  tendency  to  involvement  of  the 
osseous  wall. 

There  is  considerable  controversy  as  to  whether  the  arteries 
of  the  middle  ear  anastomose  with  the  arteries  of  the  labyrinth. 
Politzer  describes  such  branches  existing.  Shambaugh,  who 
has  studied  this  phase  of  the  subject  very  thoroughly,  has 
found  that  there  is  an  anastomosis  existing  between  these  two 
chambers.      (Archives  of  Otology,   1906.) 

The  venous  blood  of  the  tympanum  is  carried  off  by  the  tem- 
poromaxillary  vein,  superior  petrosal  sinus,  lateral  sinus,  in- 
ternal jugular,  and  pharyngeal  veins. 

Numerous  small  vessels  communicate  with  the  dura  through 
the  tegmen  tympani.  Inflammatory  processes  may  travel  by 
these  veins  to  the  various  areas  through  which  the  veins  travel 
and  are,  therefore,  of  pathologic  importance. 

The  lymphatic  distribution  of  the  tympanum  is  not  well 
known,  but  according  to  Rauber  they  accompany  the  blood 
vessels.  There  is  a  close  connection  with  the  prevertebral 
glands,  which  should  be  remembered  in  a  retropharyngeal 
abscess,  during  middle  ear  suppuration. 

The  nerves  of  the  tympanum  are  derived  from  several 
sources.     The  relation  of  the  seventh  nerve  to  the  tympanum. 
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has  already  been  considered.  The  nerve  supply  of  the  middle 
ear  is  derived  from  branches  of  the  fifth,  seventh  and  ninth 
•cranial  nerves,  which  form  a  plexus  on  the  promontory  known 
as  the  tympanic  plexus.  The  branches  which  form  this  plexus 
are  Jacobson's  nerve  from  the  ninth,  which  passes  through  the 
canaliculus  of  the  floor  of  the  tympanum  just  below  the  prom- 
ontory. The  small  deep  petrosal  from  the  carotid  plexus  of 
the  sympathetic,  which  enters  through  the  anterior  wall.  The 
small  superficial  petrosal  branch  of  the  seventh,  which  enters 
the  tympanum  beneath  the  tensor  tympani  canal.  The  great 
superficial  petrosal,  another  branch  of  ftie  seventh,  which  enters 
the  tympanum  just  anterior  to  the  oval  window. 

The  chorda  tympani  nerve  passes  through  the  tympanic 
cavity,  entering  at  the  upper  posterior  arm  of  the  annulus 
through  a  small  opening,  the  iter  chordae  posterior,  passes  for- 
ward between  the  long  process  of  the  incus  and  neck  of  the 
malleus,  just  above  the  junction  of  the  tensor  tympani  muscle 
with  the  malleus,  and  passes  out  of  the  cavity  through  a  small 
opening  at  the  upper  anterior  arm  of  the  annulus,  the  iter 
chordae  anterior  (Plate  II,  Fig.  12-C,  and  Plate  IV,  Fig.  22-A). 
Th,e  position  of  this  nerve  in  the  tympanum  causes  two  pockets 
to  be  formed,  one  anterior  and  the  other  posterior  to  the  mal- 
leus, and  known  as  the  anterior  and  posterior  pouches  of  von 
Troltsch  (Plate  IV,  Fig.  24).  The  mucous  membrane  passes 
down  from  the  roof  of  the  tympanum,  covers  over  the  chorda 
tympani  nerve,  then  passes  up  again  to  be  reflected  into  the 
drum  membrane ;  therefore,  these  pouches  open  downward  and 
lie  between  this  fold  of  mucous  membrane  which  covers  the 
chorda  tympani  and  the  drum  membrane.  The  posterior  pouch 
is  the  larger  of  the  two.  Troltsch  considers  these  folds  of 
mucous  membrane  as  true  duplicatures  of  the  membrana  tym- 
pani, and  has  found  fibers  in  them  similar  to  those  in  the  drum. 
Gruber,  after  the  most  careful  study,  has  never  been  able  to 
demonstrate  the  fibers  of  the  membrana  propria,  therefore,  he 
considers  them  folds  of  mucous  membrane.  Rudinger  regards 
them  as  forming  bands  of  attachment  for  the  upper  part  of 
the  malleus. 

Politzer  says  there  are  openings  in  some  cases  into  these 
pockets  from  Prussak's  space.  I  have  followed  his  method 
of  experimenting  by  putting  quicksilver  into  the  pouches  and 
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opening' Pj^ussak's  space  in  eight  cases,  but  the  quicksilver  did 
not  leave  the  sacs.  I  also  examined  these  pouches  under  high 
magnifying  power,  but  could  see  no  such  openings. 

The  nerve  supply  of  the  drum  membrane  has  been  carefully 
studied  by  J.  Gordon- Wilson,  who  says:  "The  drum  of  man 
is  chiefly  supplied  by  nerves  which  enter  from  the  external 
auditory  meatus.  They  pass  in  as  one  large  trunk  at  the  upper 
posterior  part  of  the  auditory  canal.  Numerous  smaller 
branches  enter  from  the  periphery.  There  are  but  few  nerves 
entering  this  structure  from  the  tympanum.  These  branches 
are  derived  from  the  auricular  temporalis  and  vagus." 

I  am  greatly  indebted  to  Dr.  Joseph  IJeck  for  many  sugges- 
tions which  were  of  value  to  me  in  the  presentation,  of  this 
subject. 
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PLATE  I. 


FIGURE    11.— a- 
-Facial   nerve. 


-inner   ear. 
—Mastoid    antrum. 


nal.  c — Drum  and  long  process  of  the 
incus.  d — Space  in  the  bone  for  the 
stapedius   muscle. 


PI>ATE    II. 


FIGURE  S — a — Oval  window.  b — 
Promontory.  c — Jacobson's  or  tym- 
panic nerve,  d — Opening  into  mastoid 
antrum,  e — Facial  nerve,  f — Jugular 
bulb,      g — Internal   carotid   artery. 

FIGURE  9. — a — Chorda  tympani 
nerve,  b — Attic,  c — Eustachian  tube, 
d — Koerner  cells  around  tubal  opening. 
e — Drum   membrane. 

FIGURE   10 — a — Inner   ear. 

FIGURE  11. — a — Mastoid  antrum,  b 
— Facial  nerve. 


FIGURE  12 — a — Oval  window.  b — 
Facial  nerve  in  inner  wall  of  mid- 
dle ear.  c — Anterior  arm  of  the  annu- 
lus.  d — Chorda  tympani  nerve,  e — 
Posterior  arm   of   the   annulus. 

FIGURE  13. — View  of  the  middle 
ear  from  the  inner  side.  a — Mastoid 
antrum,  b — External  semicircular  ca- 
nal- c — Drum  and  long  process  of  the 
incus.  d — Space  in  the  bone  for  the 
stapedius   muscle. 
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FIGURE  14 — a — Cells  around  the 
styloid    process. 

FIGURE  15. — The  adult  drum  mem- 
brane, with  the  bony  and  cartilaginous 
parts  of  the  meatus  removed  as  far  as 
the  annulus. 

FIGLTIE  16. — Infant  drum  membrane 
and  annulus  at  birth. 

FIGURE  17. — (Deaver.)  a — ^Anterior 
fcld  or  anterior  liminal  strand.  b — 
Shrapnell's     membrane     or     membrana 


flacida.  c — Posterior  fold  or  posterior 
liminal     strand.       d — Membrana     tensa. 

FIGURE  IS — a — The  .nondangerous 
variety  of  perforations  of  the  drum 
membrane. 

FIGURE  19 — a — The  dangerous  va- 
riety of  perforations  of  the  drum  mem- 
brane. 

FIGURE  20. — a — The  attic  leading  to 
the  antrum,  b — The  incus,  c — Drum 
membrane,      d — Hypotympanic   space. 


PLATE    IV, 


FIGURE  21. — a — The  round  windows. 

FIGURE  22. — Outer  wall  of  the  mid- 
dle ear,  viewed  from  within;  showing 
opening  into  the  antrum,  attic,  ossicles, 
and  drum  membrane. 

FIGURE  23. — a — Attic.  b — ^Atrium. 
Malleus    in    position. 

FIGURE    24. — a — Posterior    pouch    of 


Troltsch.  b — Koerner  cells  around 
opening  of  eustachian  tube.  c — Eu- 
Ftachian  tube. 

FIGURE  25. — ^Middle  ear  from  above, 
with  the  tegmen  tympani  and  antrl 
removed-  a — Head  of  malleus.  b — 
Short  process  of  the  incus,  c — ^Fibrous 
bands  between  heads  of  the  ossicles 
and    external    table   of  the  squama. 
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SOME  ANATOMIC  AXD  CLINICAL  ^RELATIONS  OF 

THE   SPHENOID   SINUS   TO  THE  CAVERNOUS 

SINUS   AND  THE  THIRD.  FOLHTH.  FIFTH, 

SIXTH  AND  \TDIAN    NERVES.* 

By  Greenfield  Si.uder.  M.  D., 

St.  Louis. 

The  body  of  the  sphenoid  bone  is  usually  hollowed  out  by 
the  sphenoidal  sinus.  This  cell  may,  however  (rarely),  be 
rudimentan.-  and  occupy  a  very  small  space  in  the  lower  an- 
terior part  of  the  body,  which  is  otherwise  hollowed  out  by  a 
postethnioidal  cell.  It  is  of  the  cell  which  hollows  the  body 
of  the  sphenoid  that  I  speak,  regardless  of  whether  it  be  the 
sphenoidal  sinus  proper  or  a  postethmoidal  cell. 

The  body  of  the  sphenoid  is  covered  above  and  laterally  by 
the  dura  mater,  with  the  cavernous  sinus  between  its  external 
and  internal  surfaces  (in  it),  occupying  a  position  for  the  most 
part  above  and  lateral  to  the  body.  Within  the  cavernous 
sinus  are  foimd  the  internal  carotid  artery  and  the  third, 
fourth  and  sixth  cranial  ner\'es,  with  the  first  division  of  the 
fifth  lying  in  the  lower  part  of  its  lateral  wall.  The  im- 
pression given  in  the  treatises  on  anatomy  is,  usually,  that 
these  nerves  are  rather  widely  separated  from  the  sphenoid 
sinus,  as  shown  in  Figure  1.  The  second  and  third  divisions 
of  the  fifth  and  the  Vidian  are  also  usually  represented  as  well 
removed  from  this  cell — that  is,  separated  by  a  considerable 
thickness  of  bone.  (Fig.  1.)  The  fact  is,  the  sixth  and 
the  third  division  of  the  fifth  are  the  only  ones  of  these  nerves 
that  are  not  at  times  in  close  association  with  this  cell — that 
is,  separated  from  it  by  a  ver\-  thin  layer  of  bone;  and  even 
the  third  division  of  the  fifth  is  sometimes  also  in  rather  close 
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City,  N.  J.,  May  11,  1912. 


9^ 


726  GREIvNFII^LD  SLUDER.  ^ 

association  with  it.  (Figs.  2i,  2ii.)  The  sixth,  so  far  as 
I  have  found,  is  uniformly  placed  on  the  lateral  aspect  of  the 
carotid  and  always  removed  from  this  bony  wall.  Thus  far 
I  have  been  speaking  of  a  sphenoid  sinus  which  is  limited  to 
the  body  of  the  sphenoid.  Should  it  be  extended  into  the 
greater  wings,  the  sixth  nerve  may  come  into  close  association 
wath  it  in  the  sphenoidal  fissure  below. 

The  fact  which  determines  the  relations  of  these  nerve 
trunks  to  the  sphenoid  sinus  is  the  size  of  the  cavernous  sinus 
rather  more  than  the  size  of  the  sphenoid  .  sinus.  If  the 
cavernous  sinus  be  large  in  length  and  cross  section,  these 
nerve  trunks  will  usually  be  far  removed  from  contact  with  a 
sphenoid  sinus  of  any  size.  On  the  other  hand,  if  the  cavernous 
sinus  be  small  in  length  or  cross  section,  these  nerve  trunks 
may  be  closely  associated  with  a  sphenoid  sinus  limited  to  the 
body  of  the  sphenoid  bone.  Of  course,  a  small  sphenoid  sinus 
in  the  center  of  the  body  of  the  sphenoid  bone  will  be  widely 
removed  from  contact  with  these  nerve  trunks,  regardless  of 
whether  the  cavernous  sinus  be  large  or  small.  A. sphenoid 
sinus  of  large  extent — prolonged  backward  and  outward — 
'may  readily  closely  approach  the  third  division  of  the  fifth  in 
the  foramen  ovale  (Figs.  2i,  2ii),  and  Dr.  H.  P.  Mosher 
has  shown  me  two  specimens  in  which  the,  sinus  extended  to 
a  close  association  with  the  Gasserian  ganglion.  In  these  two 
specimens  the  internal  carotid  rising  out  of  the  foramen 
lacerum  medium  was  surrounded  on  the  internal  half  of' its 
circumference  by  the  sphenoidal  sinus,  the  wall  of  which  was 
less  than  the  thickness  of  a  hen's  egg  shell  at  this  place  (Fig.. 
4ii.)  A  sinus'extended  downward  soon  approaches  the  Vid- 
ian nerve.  In  fact,  the  upper  side  of  the  bony  case"  of  the 
Vidian  canal  is  often  partly  deficient  under  these  circum- 
stances. (Figs.  2ii,  3,  4.)  The  excavation  may  also  extend 
below  the  level  of  the  canal  and  leave  it  stalking  through  the 
sphenoid  sinus  like  an  ancient  aqueduct,  over  the  plain,  con- 
nected with  the  bone  below  by  a  paper-like  support.  (Fig.  3.) 
Or  it  may  be  protected  on  one  side  of,  and  exposed  on  the  floor 
of  the  sinus  o'f  the  other  side  of  the  skull.  (Fig.  4.)  The 
sphenoid  sinus  extended  laterally  soon  reaches  the  foramen 
rotundum,  and  may  then  environ  one-half  of  its  circumfer- 
ence, bringing  the  second  division  of  the  fifth  at  this  point. 
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and  for  some  distance  posterior  to  it,  into  very  close  associa- 
tion with  it.  (Fig.  5.)  The  third  and  fourth  nerves  are  in 
dose  association  with  the  anterior  dinoid  process  or  lesser 
wing  of  the  sphenoid,  which  are  not  infrequently  hollowed  out 
by  a  prolongation  of  the  sphenoid  sinus  or  (from  in  front) 
by  an  extension  from  a  postethmoidal  cell,  thereby  bringing 
these  nerves  also  into  close  association  with  these  cells.  (Fig. 
6.)  The  first  division  of  the  fifth  comes  into  close  association 
with  the  sphenoid  sinus  anteriorly,  if  the  cavernous  sinus  be 
small  in  either  direction.     (Figs.  7,  8.) 

Clinically  the  inflammatory  diseases  of  the  accessor)-  sinuses 
of  the  nose  vary  greatly.  Each  has,  however,  some  semblance 
of  constancy  in  its  behavior,  at  least  as  far  as  symptoms  with 
signs  go,  with  the  exception  of  the  sphenoid.  As  is  known  to 
us,  it  is  no  uncommon  thing  to  see  a  sphenoidal  empyema  give 
rise  not  only  to  its  own  characteristic  symptoms,  but  to  sim- 
ulate the  pains  produced  by  all  the  other  sinuses.  Pain  of  a 
frontal  sinus  inflammation  may  be  simulated  by  a  sphenoidal 
inflammation — the  differential  diagnosis  being  made  by  the 
absence  of  pus  from  the  frontal,  with  no  tenderness  of  its 
floor,  as  well  as  a  negative  finding  on  the  Roentgen  ray  picture. 
The  pain  of  a  maxillary  antrum  inflammation  may  be  differ- 
entiated by  a  negative  antrum  puncture  as  well  as  a  negative 
Roentgen  ray  picture.  Absence  of  pus  in  or  from  the  ethmoid 
would  exclude  the  ethmoidal  cells.  These  symptoms,  when 
produced  by  the  sphenoid,  are,  however,  more  apt  to  be  noc- 
t«rnal  than  diurnal. 

It  seems  to  me  there  are  two  pictures  produced  by  inflam- 
mator}'  disease  of  the  sphenoid  sinus.  The  priman,'  simple 
one  is  that  produced  by  the  pressure  from  an  obstructed  out- 
flow of  pus.  I  have  construed  this  as  the  explanation  of  the 
somewhat  "dull,"  "hea^"  pain  in  the  back  of  the  head  de- 
scribed by  these  patients.  The  more  complex  one,  simulating 
the  pains  which  are  ordinarily  produced  by  the  other  sinus,  can 
only  be  explained  by  assuming  that  the  associated  nerve  trunks 
have  become  involved  either  by  the  inflammatory  process  or 
by  its  toxins.  This  assumption  applied  to  the  third  nerve 
explains  also  the  dilated  pupil  seen  in  some  of  these  cases, 
when  the  ophthalmologist  or  neurologist  can  assign  no  reason 
for  it ;  and  the  asthenopia  that  is  sometimes  met  with  when 
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no  reason  may  be  found  in  the  eye  or  nose,  otherwise.  Some 
of  these  cases  show  a  paresis  of  the  superior  oblique. 

From  the  above  sketched  anatomy  it  would  seem  possible 
with  the  arrangements  cited,  by  which  the  sphenoid  sinus  is 
separated  from  the  nerve  trunks  by  thin  divisions  of  bone,  that 
such  an  extension  of  inflammation  might  easily  occur.  In 
an  effort  to  prove  the  accessibility  of  these  nerve  trunks  I 
have  ten  times  painted  the  cavity  of  the  sphenoid  in  a  stripe 
from  above  downward  and  outward  with  a  very  small  ap- 
plicator bearing  about  one-half  drop  saturated  water  solu- 
tion of  cocain  and  paralyzed  the  three  divisions  of  the  fifth 
for  tactile  sensation  and  pain,  accompanied  by  a  marked  sense 
of  stift"ness  of  the  lower  jaw  on  that  side.  A  needle  passed 
through  the  skin  supplied  by  these  nerves  failed  to  evoke  sen- 
sation. In  these  cases  the  separating  wall  must  have  been  a 
very  thin  one,  thereby  permitting  the  cocain  to  pass  quickly 
and  easily  through  to  the  nerve  trunks.  I  have  also,  for  thera- 
peutic purposes,  filled  the  sphenoid  with  oil  solutions — 1  per 
cent  phenol,  2  per  cent  menthol,  5  per  cent  and  10  per  cent 
oil  wintergreen  and  1  per  cent  cocain  alkaloid — and  found 
that  they  all  produce  a  well  defined  analgesia  of  the  first  and 
second  and  often  the  third  division  of  the  fifth,  accompanied 
by  very  little  or  no  tactile  anesthesia.  It  therefore  seems  to 
me  reasonable  to  assume,  when  the  diagnosis  is  sphenoid  empy- 
ema and  the  symptom  is  pain  in  the  brow,  that  it  is  inflamma- 
tion or  irritation  of  the  first  division  of  the  fifth  by  the  pro- 
cess within  the  sinus  which  makes  the  symptom.  When  the 
symptom  is  pain  in  the  upper  jaw  and  teeth.it  seems  reason- 
able to  assume  the  second  division  of  the  fifth  has  become 
involved.  When  the  symptom  is  pain  in  the  lower  jaw  and 
teeth,  accompanied  by  a  sense  of  stiffness  in  the  jaw  on  that 
side,  it  may  be  assumed  that  the  third  division  has  become  in- 
volved and  that  probably  in  the  foramen  ovale. 

The  behavior  of  certain  sphenoid  empyemata  has  interested 
me  much  for  several  (five)  years.  These  are  cases  in  which 
the  pains  "and  aches  have  continued  unchanged,  despite  wide 
opening  of  the  cavities  and  cessation  of  all  pus  or  signs  of 
local  disease.  It  is  my  habit  to  perform  the  Hajek  radical 
pbstethmoidal  sphenoidal  operation.  It  seems  to  me  the  most 
comprehensive   treatment.     Some    of   these    cases,    however. 
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although  recovering  from  the  suppurative  inflammation,  and 
later  from  all  signs  and  symptoms,  have  frequently  subse- 
quently developed  headache  and  behaved  as  cases  of  migrain. 
Dr.  M.  A.  Bliss  has  seen  a  number  of  these  cases  in  consulta- 
tion, and  has  sent  some  of  them  to  me  and  has  agreed  in  the 
diagnosis  of  migrain.  We  have  felt  that  in  at  least  this  class 
of  cases  which  have  simulated  and  borne  the  name  of  migrain, 
that  the  origin  of  the  pain  was  a  local  one.  These  are  of 
similar  symptom  complex  to  those  of  toxic  origin.  The  dis- 
tribution of  the  pain  has  been  that  suggesting  as  its  origin  the 
first  division  of  the  fifth,  as,  or  well  as,  the  second  division, 
sometimes,  or  the  third  division,  and  combined  at  times  with 
the  posterior  pain,  which  I  have  attributed  to  the  irritation 
of  the  \'idian.  In  a  recent  paper^  I  mentioned  that  in  the 
injection  of  the  sphenopalatine  ganglion  with  alcohol,  when 
the  needle  was  placed  too  far  internal,  the  pain  produced 
by  the  alcohol  was  projected  backward  and  into  the  shoulder, 
etc.,  and  when  placed  too  far  external  the  pain  was  referred 
to  the  upper  jaw — that  is,  when  the  side  of  the  ganglion  upon 
which  the  \'idian  enters  it  was  injected  the  pain  was  referred 
posteriorly,  whereas  when  the  side  upon  which  the  second 
division  entered  it  the  pain  was  referred  to  the  upper  jaw. 
When  the  alcohol  was  placed  in  the  ganglion  direct  the  pain 
was  referred  in  both  directions.  (The  relative  position  of  the 
Vidian  and  second  division  of  the  fifth  is  shown  in  Fig.  9, 
which  portrays  the  foramina  through  which  they  pass  at  these 
points.) 

These  cases  of  recent  origin  (six  months  to  two  years  ap- 
proximately) when  well  of  the  suppuration  were  usually  well 
of  all  symptoms  and  remained  so  until  a  coryza  infected  the 
general  nasal  cavity,  when  they  again  developed  their  pains, 
often  without  suppuration  of  the  sphenoidal  and  postethmoidal 
sinuses.  The  membrane  of  the  sphenoidal  sinus,  however, 
usually  showed  under  these  circumstances  a  swollen,  edema- 
tous condition  (even  polypoid)  " analagous  to  that  shown  by 
the  anterior  ethmoidal  region  in  hyperplastic  ethmoiditis  under 
similar  inflamamtory  influences.  In  the  recovery  the  swell- 
ing and  edema  would  subside,  but  more  or  less  of  the  pain 
would  continue,  and  at  a  time  later  begin  a  cyclical  reappear- 
ance, with  no  visible  disturbance  in  the  sphenoid  sinus,  even 
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when  its  anterior  wall  had  a  permanent  opening  in  it  large 
enough  to  permit  a  good  view  of  its  interior.  I  have  observed 
a  similar  behavior  of  the  sphenopalatine  ganglion,  i.  e.,  inter- 
mittent reappearance  of  the  neuralgia.  I  have  also  observed 
in  these  cases  a  picture  identical  with  the  neuralgia  which 
starts  in  the  sphenopalatine  ganglion.  This  is  not  surprising 
— on  the  contrary,  would  be  expected  when  one  proves  the 
accessibility  of  these  nerve  trunks.  The  entire  nerve  supply 
of  that  ganglion — namely,  the  second  division  of  the  fifth  and 
the  Vidian  nerve — being  so  closely  associated  with  the  sphe- 
noid sinus,  the  picture  of  the  ganglion  neuralgia  is  readily 
reproduced  under  inflammatory  conditions  within  the  sinus. 
The  differential  diagnosis,  it  seems  to  me,  is  made  by  the  facts 
— that  cocainization  of  the  ganglion  stops  the  pain  when  it  is 
originated  in  the  ganglion,  but  fails  to  stop  it  when  it  is 
originated  in  the  sphenoid,  because  the  ganglion  is  peripheral 
to  that  point  of  origin ;  and  that  cocain  solution  applied  within 
the  sphenoid  sinus  does  stop  the  pain.  In  the  case  of  ganglion 
neuralgia,  the  membrane  covering  the  sphenopalatine  foramen 
is  often,  but  not  always,  congested.  This  appearance  is  ab- 
sent in  the  case  where  the  pain  is  started  in  the  nerve  trunks 
from  within  the  sinus. 

I  have  seen  this  class  of  sphenoidal  cases  behave  as  vasomo- 
tor rhinitis  or  rhinorrhea  or  "hay  fever,"  as  the  patients  call 
that  form  of  paroxysmal  sneezing,  accompanied  by  profuse 
watery  discharge  and  by  asthma.  In  these  cases  all  thera- 
peutic measures  applied  peripherally  (intranasal)  were  of  no 
avail.  The  cases  yielded  to  intrasphenoidal  applications.  The 
one  so  far  most  usually  acceptable  has  been  a  2  per  cent  to  5 
per  cent  solution  of  sodium  salicylate. 

The  history  of  one  of  these  cases  bearing  on  this  phase  of 
their  behavior  I  herewith  relate : 

Case  1. — Miss  M.  M.,  thirty-seven  years  old,  consulted  me 
on  February  26,  1908,  for  general  headache  with  great  morn- 
ing sneezing.  There  was  swelling  of  the  cavernous  tissues  in 
the  nose  with  profuse  general  watery  secretion ;  but  no  pus 
or  visible  evidence  of  sphenoidal  inflammation.  In  the  effort 
to  control  this  syndrome  the  anterior  nasal  nerves  were  in- 
jected with  alcohol  (Stein)  and  trichloracetic  acid  applied  to 
the  tubercle  of  the  septum    (Francis)   and  middle  turbinate, 
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finally  the  galvanocautery  to  lower  turbinates  and  tubercle, 
Xovember  6,  1908 ;  December  26,  1908.  The  nose  was  opened 
for  air,  but  the  sneezing  continued.  All  efforts  failed.  She 
had  to  abandon  a  busy  and  very  useful  life  for  an  indefinite 
period  of  rest.  Dr.  D.  B.  Delavan,  who  saw  her  in  consulta- 
tion, advised  rest  in  the  mountains.  After  six  months  in  the 
mountains  of  the  South  she  returned  to  St.  Louis,  well,  and 
remained  so  for  one  year.  At  this  time,  March  17,  1910,  she 
returned  for  treatment  because  of  a  "bad  cold  and  headache," 
as  she  expressed  it.  She  showed  a  bilateral  postethmoidal 
sphenoidal  suppuration,  for  which  I  eventually  operated,  both 
sides  (April  21,  October  27,  1910).  On  January  10,  1911,  she 
returned  to  me  for  an  acute  coryza  with  general  headache 
and  almost  insufferable  sneezing  (sneezing  to  exhaustion), 
without  evidences  of  postethmoidal  sphenoidal  suppuration,  for 
which  she  was  again  compelled  to  retire  to  the  mountains. 
June  12,  1911,  she  again  reported  to  me  well.  October  12, 
1911,  she  consulted  me  because  of  intractable  sneezing  and 
general  headache  with  intense  burning,  stinging  sensation  in 
the  nose  ensuing  upon  a  coryza.  This  time  I  began  the  intra- 
sphenoidal  application  of  1  per  cent  cocain  in  oil,  with  1  per 
cent  phenol  in  oil,  which  controlled  the  sneezing  and  headache 
fairly  well.  A  little  later  I  began  applications  of  2  to  5  per 
cent  sodium  salicylate  water  solutions,  which  proved  much 
more  satisfactory — the  sneezing  and  headache  stopped  in  about 
six  days.  Februan.-  17,  1912,  a  coryza  again  brought  on  gen- 
eral headache  and  sneezing.  This  time,  knowing  that  salicylate 
of  methyl  was  a  more  potent  remedy  than  the  soda  salt,  and 
that  it  was  usually  tolerated,  I  filled  the  sphenoid  with  a  5  per 
cent  solution  synthetic  methyl  salicylate  solution  in  oil.  To  my 
surprise  and  disappointment,  it  aggravated  the  entire  syndrome 
in  great  severity,  and  in  addition  produced  asthma  lasting  five 
days.  A  little  later,  after  applications  of  the  sodium  salt,  she 
became  comfortable;  and  this  in  a  much  shorter  time  than  in 
the  preceding  attacks.  Lx)cally  this  case  behaves  like  a  hyper- 
plastic ethmoiditis.  In  the  inflammatory-  stage  the  membrane 
becomes  edematous  with  polyp  formations,  w-hich  subside 
when  the  attack  is  over. 

That  postethmoidal  sphenoidal  inflammation  may  give  rise 
to  a  periodic  headache,  which  is  usually  spoken  of  as  migrain, 
is  illustrated  by  the  following  history: 
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Case  2. — J.  H.  A.,  thirty-seven  years  old,  strong,  healthy 
man,  had  never  had  a  headache  in  his  life  that  he  remembered ; 
consulted  me  May  27,  1910,  because  of  a  severe  left-sided 
headache  which  had  lasted  three  weeks.  He  showed  a  left 
sphenoidal  postethmoidal  suppuration.  His  pain  was  parietal 
and  occipital,  for  the  most  part,  and  irregular  in  severity, 
sometimes  stopping.  When  severe  it  was  combined  with  pain 
in  brow  and  upper  jaw.  He  was  melancholic.  Treatment 
was  not  satisfactory.  (He  was  compelled  to  be  out  of  the 
city  five  days  of  every  week.)  On  October  12,  1910,  he  took 
the  proposed  operation.  The  reaction  was  severe.  He  was 
free  of  symptoms  in  three  months.  March  4,  1911,  he  con- 
sulted me  because  of  a  coryza  with  pus  which  recovered  spon- 
taneously. January  6,  1912,  he  returned  because  of  a  coryza 
with  headache,  which  did  not  recover  spontaneously.  At  that 
time  he  did  not  show  pus  in  the  sphenoid.  He  had  suffered 
greatly  from  intermittent  general  left  side  headache.  Believ- 
ing that  the  anesthetic  qualities  of  carbolic  acid  could  be 
soaked  into  the  nerve  trunks  in  juxtaposition  to  the  sphenoid, 
I  filled  the  cavity  with  1  per  cent  solution  in  oil,  which  stopped 
the  pain  in  six  hours.  The  cavity  was  filled  once  a  week  for 
three  weeks,  when  he  seemed  well,  and  remained  so  until  the 
next  coryza,  six  weeks  later,  which  was  controlled  by  1  per 
cent  carbolic  acid  in  oil.  The  left  pupil  is  larger  than  the  right 
during  his  attacks,  and  use  of  his  eye  is  somewhat  difficult  at 
those  times.  He  says  his  pupils  were  always  equal  before  his 
headache  began  and  are  so  now  in  the  intervals  between 
coryzas  when  he  is  well  of  headache.  This  case  has  so  far  not 
behaved  as  a  hyperplastic  ethmoiditis.  In  the  inflammatory 
attack  it  shows  only  redness  with  little  swelling,  and  sometimes 
pus. 

Case  3. — Mrs.  Buc,  aged  forty  years,  consulted  the  Nose 
and  Throat  Clinic,  O'Fallon  Dispensary,  Washington  Univer- 
sity ]\Iedical  Department,  for  severe  headache,  worse  on  left 
side,  extending  to  neck  and  shoulders.  All  examination  was 
negative.  After  considerable  effort  I  determined  a  post- 
ethmoidal sphenoidal  inflammation  right  and  left,  and  later, 
February-July.  1910,  opened  both  sides.  The  reaction  was 
severe.  After  some  months  she  was  better,  and  finally  became 
comfortable.    A  coryza  without  suppuration  later  reestablished 
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the  pain,  which  on  the  right  side  was  stopped  by  intrasphenoidal 
applications  of  10  per  cent  salicylate  of  methyl,  and  much  im- 
proved on  the  left  side.  Applications  of  cocain  inside  the 
left  sinus  quickly  produced  total  anesthesia  and  analgesia  of 
the  areas  supplied  by  all  the  divisions  of  the*' fifth  nerve,  with 
a  marked  sense  of  stiffness  of  the  lower  jaw  of  that  side,  which 
I  took  to  be  the  effect  of  the  cocain  upon  the  motor  function 
in  the  third  division.  Dr.  D.  E.  Jackson,  of  the  Pharmaco- 
logical Department,  Washington  University,  agrees  with  me 
in  this  conclusion.  The  right  side  ceased  to  be  painful  six 
months  ago,  which  is  shortly  after  the  applications  of  methyl 
salicylate  were  begun.  The  left  continues  to  be  intermittently 
painful  to  a  considerable  degree,  but  is  markedly  helped  by 
methyl  salicylate,  and  remains  vastly  better  than  before  this 
treatment  was  begun.  She  frequently  complains  of  stiffness 
of  the  lower  jaw  on  that  side.  Only  once  did  this  case  show  a 
tendency  toward  edma  with  polyp  formation  at  the  time  of 
acute  inflammatory  attack,  and  then  only  slight. 

Case  4. — Miss  A.  ^IcM.,  thirty-eight  years  old,  consulted 
me  March  20,  1911,  because  of  intermittent  headache  from 
which  she  had  suffered  for  years.  At  this  time  it  had  been  com- 
ing much  oftener  and  has  been  rapidly  growing  more  severe, 
then  requiring  2^2  grains  of  morphin  sulphate  subcutaneously 
administered  by  her  physician  to  control  the  pain.  She  never 
toc^  morphin  herself.  The  pain  was  worse  in  left  temple ; 
but  in  the  height  of  the  attack  it  seemed  to  extend  over  the 
entire  head.  And  very  rarely  it  came  on  the  right  side  alone 
or  would  be  much  worse  on  that  side.  A  postethmoidal  sphe- 
noidal inflammation  was  found  on  the  left  side,  which  was 
operated  two  months  later.  The  reaction  was  intense.  She 
improved  little  or  none  during  the  next  four  months  under  a 
treatment  of  simple  cleansing  of  the  cavities.  At  this  time 
(October,  i^ll),  intrasphenoidal  applications  of  10  per  cent 
methyl  salicylate  were  begun  with  the  idea  of  soaking  the 
medicament  into  the  environing  fifth  nerve.  Since  then  the 
general  improvement  in  her  suffering  has  been  very  considera- 
ble. Much  of  the  time  she  is  free  of  pain,  and  a  large  part  of 
the  remaining  time  she  suffers  only  slightly.  The  recurrence 
of  the  intensely  severe  attacks  is  less  frequent  and  intense. 
She  recognizes  two  kinds  of  pain — one  that  I  can  stop  by  filling 
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the  sphenoid  sinus  with  cocain  methyl  sahcyate  or  menthol 
solutions,  and  another  distributed  over  the  same  area  which  I 
have  tried  in  vain  to  stop  by  these  measures.  When  this 
attack  begins  it  progresses  despite  all  efforts  to  stop  it;  but 
it  has  become  less  severe  and  less  frequent  under  this  treat- 
ment, and  the  last  attack,  April  1,  1912,  was  on  the  right  side 
only. 

This  case  has  never  in  any  way  suggested  by  its  clinical  be- 
havior a  similar  condition  to  that  of  hyperplastic  ethmoiditis. 
It  has  always  appeared  a  simple  inflammatory  condition  of  low 
grade  with  once  a  suppurative  stage  also  of  low  grade.  Since 
the  primary  appearance  disappeared  this  district  of  the  nose 
has  appeared  normal. 

Case  5. — Mrs.  C.  Siek,  aged  twenty-five  years,  consulted  me 
February  20,  1903,  for  an  acute  pansinus  suppuration  with 
general  headache.  Prior  to  this  attack  she  had  very  rarely  in 
her  life  been  sick  in  any  way.  She  did  not  remember  to  have 
ever  had  a  bad  headache,  and  had  always  been  strong.  She 
has  done  hard  work  (shoe  machine)  since  her  nineteenth  year. 
Since  this  attack  she  has  had,  up  to  the  present  time  (nine 
years),  a  recurrent  headache  that  seldom  skips  more  than  ten 
days.  Much  of  the  time  it  is  frontal,  sometimes  maxillary, 
and  often  intense  combined  with  occipital  pain.  It  is  w^orse  at 
night  and  during  menstruation.  Meanwhile  I  have  opened  the 
frontal  sinuses  and  antra  and  ethmoids  and  sphenoids,  and 
done  everything  known  to  possibly  help  (contacts,  etc.).  I 
have  from  time  to  time  put  her  in  charge  of  specialists  in  all 
the  departments  of  medicine,  who  have  found  her  normal,  save 
hyperopic  astigmatism,  for  which  she  wears  glasses.  Novem- 
ber, 1911,  I  proved  that  her  trigeminus  was  easily  accessible 
(intrasphenoidal)  on  both  sides.  Since  then  I  have  filled  the 
sphenoid  once  in  ten  days  with  1  per  cent  phenol  in  oil.  She 
says  that  this  is  the  first  medication  to  help  her  pain. 

All  characteristics  of  a  nose  case  disappeared  from  this 
patient  by  the  end  of  the  first  three  months. 

I  could  report  another  case  similar  to  this,  of  four  years' 
standing,  in  which  there  has  been  a  recurrent  sphenoidal  sup- 
purative inflammation  at  long  intervals  with  great  exacerba- 
tion at  these  times. 

Case  6. — Mrs.  M.  D.  A.,  forty-eight  years  old,  consulted  me 
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June  11,  1910,  because  of  right  side  recurrent  sphenopalatine 
ganglion  neuralgia,  or,  at  least,  what  seemed  to  be  such.  It 
had  lasted  twenty-four  years.  It  was  stopped  by  cocainization 
of  the  sphenopalatine  ganglion  and  controlled  for  one  year  by 
carbolization-  of  the  ganglion,  at  the  end  of  which  time  she 
suffered  some  kind  of  an  explosion  which  took  in  her  entire 
head,  upper  and  lower  part,  on  both  sides,  which  confined  her 
to  her  bed  for  four  weeks  despite  acetphenetidin,  aspirin, 
codein  and  morphin.  I  did  not  see  her  during  this  illness. 
After  this  attack,  however,  she  came  to  see  me,  but  showed 
no  local  changes.  She  continued  to  suffer  very  greatly  and 
frequently  from  what  seemed,  from  its  distribution,  a  trigem- 
inal neuralgia  with  pain  in  her  occiput  and  neck,  almost  alto- 
gether on  the  right  side.  After  a  careful  explanation  of  her 
case,  describing  the  local  conditions  and  telling  of  a  possible 
benefit  from  intrasphenoidal  medication.  Dr.  Bliss  and  I  ad- 
vised her  to  submit  to  the  opening  of  her  sphenoid,  despite  the 
fact  that  no  sphenoidal  inflammation  betrayed  itself.  She 
accepted  the  proposal.  Twice  prior  to  the  Hajek  radical  post- 
ethmoidal  sphenoidal  operation  I  injected  a  drop  of  5  per  cent 
solution  carbolic  acid^  in  95  per  cent  ethyl  alcohol  into  the 
sphenopalatine  ganglion,  each  being  allowed  to  rest  five  days 
with  the  idea  of  benumbing  it  and  thereby  reducing  the  re- 
actionary shock.  The  pain  of  the  operation  under  cocain  and 
the  succeeding  depression  and  pain  were,  in  this  case,  astound- 
ingly  little.  Subsequent  filling  of  the  sphenoid  sinus  with  2 
per  cent  sodium  salicylate  water  solution  has  been  accom- 
panied by  a  decided  betterment,  both  in  severity  and  frequency 
of  the  pain  on  the, right  side. 

Case  7. — Miss  M.  R.,  twenty-one  years  old,  consulted  me 
March  24,  1912,  because  of  a  mild  posterior  headache  with 
dilatation  of  the  pupil  on  the  right  side,  accompanied  by  dis- 
comfort in  use  of  her  eyes,  of  one  week's  standing.  Ophthal- 
mologic examination  was  negative.  An  upright  rod  appeared 
to  her  bifurcate  below,  which,  I  understand,  indicates  a  pare- 
sis of  the  superior  oblique.  The  anterior  wall  of  the  right 
half  of  the  sphenoid  was  reddened  and  bathed  in  serum.  The 
eflFort  was  made  to  fill  the  sinus  with  1^  per  cent  sodium  sali- 
cylate water  solution.  This  was  repeated  three  times  in  nine 
days,  when  she  was  free  of  all  signs  and  symptoms,  and  re- 
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mained  so  ten  days,  when  she  had  a  "sick  headache"  (in  which 
I  did  not  see  her)  and  again  had  a  dilated  pupil  which  became 
normal  when  the  headache  stopped.  No  discernible  cause 
could  be  assigned  for  the  sick  headache. 

The  difficulties  that  beset  some  of  these  diagnoses  need  not 
be  considered  by  me.  They  were  emphasized  by  Dr.  Cassel- 
berry  in  his  paper  before  this  association  last  year.  I  have 
selected  a  series  of  cases  which  pass  by  graded  stages  from 
the  most  evident  to  the  least  evident,  if  indeed  Case  6  be  ad- 
mitted to  the  coinpany  of  sphenoidal  cases.  These  cases  are 
not  unique.  They  have  been  selected  from  a  considerable 
number.  Many  times  have  I  seen  the  same  features  in  other 
cases,  with  the  exception  of  Airs.  M.  D.  A.,  Case  6,  in  whom 
I  opened  the  sphenoid,  which  appeared  normal,  in  order  to 
permit  of  intrasphenoidal  medication  in  the  effort  to  soak  the 
remedies  through  bony  walls  directly  into  the  nerve  trunks. 
It  has  been  of  apparent  benefit  under  extreme  circumstances : 
but  the  result  is  not  of  sufficient  time  standing  to  admit  of 
conclusions.  In  the  effort  to  forestall  the  shock  and  subse- 
quent reaction  and  pain  of  Hajek's  radical  postethmoidal 
sphenoidal  operation  I  have  five  times  carbolized  the  spheno- 
palatine ganglion  with  marked  success. 

Some  of  the  other  cases  have  had  optic  atrophy.  The  vision 
would  diminish  under  coryzas.  •  Pain  lasted  much  of  the  time. 

In  the  observation  of  these  cases  I  am  led  to  the  belief  that 
a  large  number  of  the  frequently  recurring  headaches,  of  what- 
ever length  of  time  standing,  that  usually  bear  the  name 
"migrain,"  that  are  met  with  in  the  general  practice  of  medi- 
cine, that  have  defied  diagnosis  and  treatment,  are  sphenoidal 
inflammations  existent,  or  were  started  as  such.  They  may 
have  lost  all  the  evidences  of  local  disease,  which  some  months 
before  were  easily  recognizable.  I  believe  that  the  nerve 
trunks  have  become  diseased  from  juxtaposition,  just  as  the 
optic  is  known  to  do.  Disease  of  the  nerve  trunks  under  these 
circumstances  is  in  nowise  different  in  its  clinical  behavior 
from  that  which  is  started  further  toward  the  periphery,  as, 
for  instance,  from  an  antrum  of  Highmore  suppuration  or  a 
diseased  tooth,  which  after  the  cure  of  the  local  disorder  con- 
tinues painful  at  intervals  or  becomes  a  tic-douloureux.  The 
second  division  of  the  fifth   in   the   foramen  rotundum   is  in 
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almost  as  close  association  with  the  sphenoid  sinu>  as  is  the 
optic  nerve  in  the  optic  canal,  and  under  identical  setting, 
namely,  surrounded  completely  by  a  firm,  bony  ring.  This  is 
true  of  the  third  division  of  the  fifth  also ;  but  it  is  not,  as  a 
rule,  so  closely  associated  with  the  sphenoicf  sinus.  Optic 
nerve  disease,  secondary  to  the  sinus  disease,  is  too  well  known 
and  proven  to  require  argument  from  me.  I  see  no  reason 
why  we  may  not  assume  as  much  for  the  other  nerve  trunks, 
in  close  association  with  these  sinuses,  with  the  diflference  be- 
tween motor  and  sensory  nerves. 

This  sphenoidal  area  being  central  to  the  place  of  injection 
of  alcohol  into  the  branches  of  the  fifth  nerve,  from  under 
the  zygoma,  may  explain  some  of  the  cases  that  have  not  jaeen 
relieved  by  that  treatment.  Also,  for  the  same  reason  can  we 
understand  that  when  the  Gasserian  ganglion  proper  has  be- 
come involved  and  gives  rise  to  the  pain,  intrasphenoidal 
applications  will  fail  to  relieve. 

The  involvement  of  the  nerve  trunks  in  the  sphenoidal  dis- 
trict producing  the  sneezing  cited  in  Case  1  explains  why  the 
injection  of  the  branches  in  the  neighborhood  of  the  spheno- 
palatine foramen  (Stein),  combined  with  the  same  treatment 
of  the  anterior  nerves,  has  failed  to  influence  the  sneezing  in 
some  cases,  the  sphenoidal  area  being  central  to  the  other 
nerves. 

It  would  appear  from  Case  2  that  whatever  may  be  the 
lesion  of  the  nerves  it  is  rather  easily  remediable  in  its  earlier 
stages  by  intrasphenoidal  medication.  How  far  such  patients 
as  cases  5  and  6  may  be  helped  by  intrasphenoidal  medication 
remains  to  be  learned. 

T  have  not  thus  far  been  able  to  secure  any  postmortem 
material  bearing  on  the  above  question. 

The  various  medicaments  mentioned  above  have  been  dis- 
tinctly advantageous  in  the  treatment  of  some  hitherto  irreme- 
diable cases  (at  least  in  my  hands).  There  is,  however,  much 
to  be  desired — many  remedies  remain  untried.  (In  manv  re- 
spects this  paper  must  be  considered  a  preliminary  report.) 

That  the  cavernous  sinuses  may  become  infected  and  throm- 
botic, secondary  to  sphenoidal  infection,  is  well  known.  In 
these  considerations  the  cavernous  sinus,  however,  plays  onlv 
an   anatomic   part. 
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I  have  cited  in  the  records  of  some  of  these  cases  that  they 
behaved  as  a  hyperplastic  ethmoiditis,  and  that  some  did  not. 
So  far  as  I  have  been  able  to  learn,  there  is  no  postmortem 
histologic  proof  of  a  hyperplastic  process  in  the  sphenoid  such 
as  has  been  proven  in  the  ethmoid.  This  possible  condition  has 
been  thought  to  exist  and  reasoned  out  by  Hajek^  in  his  third 
edition.     He  also  laments  the  absence  of  postmortem  material. 
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Fig.  1.*     (Two  diameters.) 


Cross  section  of  a  cavernous  sinus  of  large  lengt 
at  a  point  far  forward,  as  indicated  by  the  section  thi 
nerves  and  anterior  clinoid  processes  seen  from  behi; 
nerve  trunks  well  separated  from  the  sphenoidal  sinus 
shows  only  the  right  sphenoidal  sinus. 


♦This  figure  was  published  in  the  Archiv  fuer  L, 
Band,  3  Heft  .An  error  occurred  in  this  publication  « 
drawing,  in  the  numbering  of  the  nerve  trunks.  The  -r 
3rd,  the  3rd  was  marked  1st  div.  of  5th,  the  1st  divi 
was  marked  6th,  the  6th  was  marked  2nd  division  of 
were  all  marked  "in  the  optic  canal,"  which,  of  €• 
possible. 
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Fig.  2ii.     (Two  diameters.) 

The  same  specimen  as  shown  in  Fig.  2i.    Seen  from  a  point  above 
and  to  the  right. 
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Fig.  3.     (Two  diameters.) 


Interior  of  left  sphenoidal  sinus,  showing  Vidian  canal  supported 
by  thin  bone  with  the  sinus  cavity  and  below  it.  The  canal  is  open 
on  top.     , 
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Fig.  4.     (Two  diametera.) 

Cross  section  of  a  sktill  through  the  pterygoid  processes.  Seen 
from  behind,  showing  the  Vidian  canal  of  left  side  well  imbedded  In 
the  bone;  and  that  of  the  right  side  exposed  in  the  sphenoidal  slims. 


Excavation  of 
sphenoidal  sinus 
extending  out- 
ward to  closely 
approach  the 
Gasserian  gan- 
glion in  Meckel's 
pocket. 


Semicircular 
prominence    in 
left  sphenoidal 
sinus  made  by 
Internal  carotid 
artery  as   it 
ascends  from 
foramen   lacerum 
medium. 


Fig.  4ii. 
Picture  of  specimen  loaned  me  by  Dr.  H.  P.  Mosher. 
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Fig.  5.     (Two  diameters.) 

Middle  fossa  of  skull,  showing  foramen  rotundum  separated  from 
sphenoidal  sinus  "by  thin  film  of  bone. 
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ternal carotid 
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Fig.  6.     (Two  diameters.) 

Left  sphenoidal  sinus  seen  from  behind,  showing  a  prolongation 
into  lesser  wing  of  sphenoid,  bringing  3rd  nerve  in  close  association 
with  it. 
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Fig.  7.     (Two  diameters.) 

Cross  section  of  right  cavernous  sinus  (long  and  narrow),  seen 
from  behind,  showing  first  division  of  5th  nerve  in  close  association 
with  sphenoidal  sinus. 
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Fig.  8.    (Two  diameters.) 

Cross  section  of  sphenoidal  sinus  and  anterior  clinoid  processes, 
showing  first  and  second  divisions  of  5th  nerve  separated  from 
sphenoidal  sinus  by  thin  bone. 
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Fig.  9.    (Two  diameters.) 

Anterior  aspect  of  base  of  right  pterygoid  process,  seen  from  in 
front. 
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(Two  diameters.) 

Showing  cavernous  sinus  and  third,  fourth  and  first,  second  and 
third  divisions  of  the  5th  and  'Jth  nerves,  hypophysis,  sphenoidal 
sinus,  and  carotid  artery. 
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ShowiBg  venous  formation  of  cavernous  sinus. 
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Showing  cavernous  sinus  and  third,  fourth  and  first  and  second 
divisions  of  the  5th  and  6th  nerves,  hypophysis,  sphenoidal  sinus, 
and  carotid  artery. 


(After  Rauber  and  Kopsch) 

Showing  Tenons  formation  of  cavernous  sinus,  seen  from  above. 
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XLIX. 

EXHIBITION   OF   OTITIC    BRAIX   ABSCESS   CASES 

AND  A  MASTOID  EXENTERATION 

BY  NATURE* 

By  S.  MacCuex  Smith,  M.  D., 

Phil.\dei-phia.  •    ■ 

Two  ofthe  cases  that  I  have  the  pleasure  of  presenting  to 
you  today  have  been  shown  before  the  Section  on  Otolog}-  and 
Lantigology  of  the  College  of  Physicians  of  Philadelphia, 
but  are  of  sufficient  interest,  I  feel,  to  be  again  brought  to 
your  notice.  The  first  case,  however,  that  of  the  eight-year- 
old  child,  is  still  under  care  and  shows  the  results  of  an  evac- 
uated brain  abscess  formation,  especially  in  the  relief  of  the 
neurologic  symptoms. 

In  the  majority  of  my  cases,  I  am  impressed '  with  the  ab- 
^ence  of  diagnostic  data  that  will  enable  us  to  state  that  an 
abscess  formation  is  present,  or.  more  particularly,  its  actual 
location,  with  these  exceptions :  The  presence  of  word  aphasia 
in  a  left-sided  temporal  abscess  formation,  and  that  indescrib- 
able clinical  picture  as  seen  in  the  facial  expression.  Indeed, 
I  have  been  compelled  in  most  instances  to  rely  principally 
on  these  two  symptoms,  and  regret  that  I  am  unable  to  defi- 
nitely define  the  facial  expression  above  referred  to,  but  am 
sure  you  have  all  had  a  like  experience. 

Another  symptom,  which  has  been  so  constant  in  patients 
coming  under  my  obser\'ation  that  I  am  inclined  to  believe 
it  pathognomonic  of  an  abscess  formation,  involving  the  tem- 
]^K)rosphenoidal  lobe  of  the  brain,  is  the  very  severe  pain  in  the 
frontal  region  of  the  aflfected  side.  Indeed,  this  symptom 
has  been  so  unfailingly  present  and  so  severe  in  the  average 
case,  that  one  might  readily  be  deceived  in  thinking  the  abscess 
formation  was  in  the  frontal  lobe. 


% 


*Read-  before  the  Sastem  Section  of  the  American  Otological, 
Rhinological  and  Larvngological  Society,  at  Philadelphia,  February 
22,  1913. 
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Of  course,  in  the  small  minority  of  cases  we  are  able,  by 
certain  tests,  including  the  eye,  blood  and  neurologic  examina- 
tions, to  state  with  more  or  less  accuracy  that  a  given  patient 
is  suffering  from  a  brain  abscess  formation,  and  we  might 
even  be  able  to  state  its  location  with  some  degree  of  certainty  ; 
but  if  these  same  rules  are  applied  to  the  average  case,  we 
would  fall  far  short  of  proving  our  point.  So,  after  all.  per- 
sonal observation,  together  with  intuition,  which  comes  only 
from  large  experience,  must  be  depended  upon  to  aid  us  prin- 
cipally in  our  diagnosis  aiid  localization  of  intracranial  lesions 
complicating  aural  disease 

I  wish  again  to  bring  out  one  point  which  I  feel  is  of  the 
greatest  importance:  When  possible,  follow  the  path  of  infec- 
tion through  the  tegmen  antri  or  tegmen  tympani,  when 
searching  for  a  brain  abscess  formation,  as  this  not  only  favors 
drainage  by  gravitation,  but  also  lessens  the  possibility  of 
lighting  up  new  infection  by  going  through  the  skull  at  some 
other  point. 

Case  1. — D.  P.,  aged  eight  years,  was  admitted  to  the  Jef- 
ferson Hospital  on  October  24,  1912.  Her  family  history  was 
negative.  Three  years  previous  to  this  time  the  child  had 
scarlet  fever,  complicated  by  an  acute  otitis  media  of  the  left 
ear,  since  which  time  the  discharge  has  been  constant  except 
for  two  periods  of  about  three  months  each,  when  it  ceased. 
Just  prior  to  the  acute  exacerbation  the  child  would  become 
especially  irritable  and  mentally  confused. 

In  the  spring  the  child  became  restless  and  quarrelsome, 
lapsing  from  her  naturally  cheerful  disposition  to  one  irrita- 
ble and  morose,  and  growing  progressively  worse.  About  a 
month  before  she  appeared  for  treatment,  she  fell  and  struck 
on  her  head,  in  the  frontal  region.  Following  this  blow  she 
had  severe,  persistent  frontal  and  left  temporal  and  parietal 
headache,  with  extreme  nervous  irritability,  vomiting  and  in- 
termittent delirium,  principally  nocturnal,  and  was  able  to 
retain  but  very  little  food.  One  week  after  the  injury  she 
had  a  convulsion. 

Examination  on  Admission. — The  child  is  fairly  well  nour- 
ished, temperature  normal  and  pulse  53.  Chest  and  abdom- 
inal examinations  are  negative,  as  are  also  the  laboratory  re- 
ports on  blood  and  urine,  and  the  neurologic  and  ophthalmo- 
logic reports. 
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Left  Ear. — The  canal  is  filled  with  a  quantity  of  brownish- 
yellow,  foul-smelling  pus.  There  is  moderate  drooping  of  the 
superior  and  posterior  wall  of  the  canal,  but  no  tenderness 
over  the  mastoid  process.  There  is  entire  absence  of  the  tym- 
panic membrane  and  ossicles,  and  the  mucosa  lining  the  tym- 
panic cavity  is  very  red.  The  X-ray  report,  by  Dr.  Manges, 
shows  the  mastoid  cells  on  the  left  side  filled  with  pus.  The 
right  side  is  normal.  Skull  has  very  much  the  appearance 
of  an  internal  hydrocephalus,  but  there  is  no  evidence  of  brain 
abscess. 

Operation. — A  radical  mastoid  operation  was  performed  on 
October  29th,  or  five  days  after  admission.  The  cortex  of 
the  mastoid  was  very  hard,  and  upon  its  removal  the  antrum 
was  found  to  be  almost  obliterated.  The  sinus  was  in  about  a 
normal  position.  There  was  a  carious  exposure  of  the  dura 
through  the  tegmen  antri, about  one-fourth  of  an  inch  in  diam- 
eter. The  walls  of  the  antrum  and  the  few  cells  that  still 
existed  were  covered  with  a  peculiar  membranous  material. 

The  case  followed  an  uneventful  course  of  convalescence 
after  the  mastoid  operation,  but  the  marked  irritability  con- 
tinued. 

A  Wassermann  test  was  positive  and  the  patient  was  placed 
on  inunctions  and  potassium  iodid,  without  any  change  in  the 
clinical  picture. 

The  child  was  allowed  to  return  to  her  home  in  central 
Pennsylvania  in  about  one  week,  owing  to  her  extreme  home- 
sickness, but  on  the  following  day  she  had  a  second  convul- 
sion, and  was  immediately  brought  back  to  the  Jefferson  Hos- 
pital, where  she  was  kept  under  observation  for  two  weeks, 
when  she  developed  measles  and  was  sent  to  the  Municipal 
Hospital,  whence  she  returned  to  her  home  one  month  after 
the  mastoid  operation. 

For  a  fortnight  her  condition  was  much  improved,  when 
suddenly,  without  apparent  cause,  the  severe  headache  over 
the  left  frontal  region  returned  and  her  mental  state  became 
noticeably  worse.  She  could  not  recall  the  names  of  people 
whom  she  had  known  all  her  life,  nor  associate  names  with 
common  objects.  For  instance,  she  called  a  knife  a  ring,  but 
said  it  was  used  to  cut.     Her  chief  complaint  was  headache. 

The  patient  was  returned  to  Philadelphia  and  admitted  to 
the  Germantown  Hospital  six  weeks  after  the  mastoid  opera- 
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tion.  An  examination  showed  the  ear  to  be  in  good  condi- 
tion. The  temperature  was  98.8°,  the  pulse  98  and  respira- 
tion 26.     The  urine  and  blood  examinations  were  negative. 

The  eye  report  showed  pupils  equal,  reaction  normal  ex- 
cept outward  rotation  of  the  right  eye,  which  was  practically 
nil.  Eye  grounds,  media  clear ;  discs  swollen  and  margin 
everywhere  obscured;  best  seen  with  a  +  5.  Retinae  edema- 
tous, blurring  the  blood  vessels.  Small  veins  tortuous.  •  No 
hemorrhages  seen.     (Choked  disc.) 

The  neurologic  report  showed  no  exaggeration  of  patellar 
reflexes.  No  ankle  clonus.  Babinski  slight  on  both  sides. 
Romberg's  sign  present  on  both  sides,  worse  on  right.  Some 
rigidity  of  muscles  at  nape  of  neck.  Masseter  muscles  con- 
tract firmly  on  both  sides.  There  seemed  to  be  no  paralysis 
involving  facial  nerve  on  either  side.  Paralysis  of  abducens 
on  each  side.  Grips  equal,  but  not  vigorous  on  either  side. 
Patient  was  extremely  irritable  and  suffered  from  almost 
constant  frontal  headache. 

Four  days  after  admission  to  the  hospital,  under  general 
anesthesia,  we  reopened  the  mastoid  wound,  with  a  view  of 
exploring  the  interior  of  the  skull,  hoping  to  locate  and  evacu- 
ate the  suspected  brain  abscess.  The  process  of  repair  was 
found  to  have  gone  on  very  rapidly.  The  exposure  of  the 
dura  was  enlarged  by  the  removal  of  a  lateral  plate  of  bone 
for  a  distance  of  about  one-half  inch.  There  was  no  pulsa- 
tion discernible  in  the  dura  and  it  seemed  to  be  under  consid- 
erable pressure.  The  dura  was  incised  and  a  pair  of  Jackson 
forceps  was  introduced  towards  the  temporosphenoidal  lobe, 
along  the  avenue  of  invasion,  for  a  distance  of  about  one  and 
one-half  inches,  when  there  Avas  a  free  escape  of  a  greenish, 
odorless  pus,  two  ounces  of  which  were  collected  in  test  tubes 
and  it  was  estimated  that  about  another  ounce  escaped.  A 
drain  was  introduced,  and  the  patient  returned  to  her  bed  in  a 
decidedly  exhausted  condition,  it  being  necessary  to  employ 
normal  salt  solution  intravenously,  after  which  she  reacted 
well.  xAn  examination  of  the  pus  showed  few  organisms 
present,  staphylococcus  pyogenes  albus  predominating.  No 
tubercle  bacilli. 

Twelve  days  after  the  operation  the  patient  was  totally  re- 
lieved of  all  suffering,  her  mental  state  was  virtually  normal, 
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and  she  could  recall  many  incidents  that  occurred  several  years 
prtrviously. 

Six  weeks  after  the  brain  abscess  operation,  notwithstand- 
ing our  efforts  to  keep  the  external  wound  open,  it  had  closed 
sutticiently  to  require  reopening^,  which  was  done  under  gen- 
eral anesthesia. 

Case  2. — W.  S..  aged  tliirty-seven  years.  When  about 
twelve  years  of  age  he  had  an  attack  of  scarlet  fever,  com- 
plicated by  a  suppurative  otitis  media  of  the  left  ear,  which 
had  been  recurrent  ever  since,  or  for  about  twenty-five  years. 
The  lonijest  period  between  attacks  was  from  two  to  three 
\  ears.  During  this  time  he  maintained  a  state  of  good  health. 
( )n  two  different  occasions,  about  ten  years  ago,  a  polypoid 
mass  was  removed  from  the  ear. 

Examination  showed  the  left  ear  well  filled  wath  a  brownish- 
yellow,  foul-smelling  discharge,  escaping  through  a  large 
perforation  in  the  posterosuperior  quadrant  of  the  drumhead, 
involving  almost  one-half  of  this  part  of  the  membrane.  A 
large  mass  of  granulation  tissue  practically  filled  the  tympanic 
cavity.  Considerable  discharge  was  also  escaping  through 
a  large  carious  opening  about  the  middle  of  the  posterior 
osseous  canal,  through  which  a  probe  was  passed  directly 
into  the  antrum,  revealing  much  carious  bone.  The  patient 
suffered  from  attacks  of  vertigo  about  once  in  each  week,  of 
sufficient  severity  to  cause  him  to  fall  unless  he  promptly 
obtained  some  support, 

The  patient  believed  that  he  was  entirely  deaf  in  this  ear, 
although  he  could  hear  the  tuning-fork  in  close  proximity  to 
the  concha.  Bone  conduction  was  greatly  reduced  from  normal. 
Xo  tenderness  was  elicited  on  pressure  over  the  mastoid. 

Because  of  his  apparent  good  health  and  the  absence  of 
suspicion  of  intracranial  lesions,  the  usual  preliminary  exam- 
inations of  blood  and  eye  grounds  w^ere  not  made. 

Operation,  March  4,  1909. — A  radical  mastoid  operation  was 
performed  at  the  Jefferson  Hospital.  The  cortex  was  found 
to  be  very  thick  and  hard,  with  the  exception  of  the  mastoid 
tip.  which  was  soft  and  necrotic.  The  antrum  was  reached 
with  difficulty,  on  account  of  the  dense,  eburnated  bone.  As 
soon  as  the  antrum  was  opened  a  quantity  of  pus  gushed  out, 
as  though  it  had  been  under  some  pressure.  When  this  was 
cleaned  away  the  pus  was  seen  to  escape  through  a  carious 
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opening  in  the  tegmen  antri  and  through  the  dura.  A  probe 
was  introduced  through  this  opening  into  the  interior  of  the 
skull,  the  sinus  apparently  leading  into  the  temporal  lobe.  A 
pair  of  Jackson  forceps  was  then  introduced  and  separated, 
permitting  the  escaj^e  of  additional  pus.  Proper  drainage  was 
provided  and  the  patient  made  a  slow  but  uninterrupted 
recovery. 

The  chief  point  of  interest  in  this  case  is  that  the  patient 
apparently  suffered  no  inconvenience  at  any  time  from  this 
pus  formation  in  the  interior  of  the  skull,  unless  we  may 
attribute  his  spells  of  vertigo  to  this  cause.  It  would,  of 
course,  have  been  most  interesting  to  have  had  a  record  of  his 
visual  fields  and  a  differential  blood  count. 

The  ear  at  this  time,  four  years  after  the  operation,  looks 
perfectly  well  in  every  respect.  Complete  dermatization  took 
place  within  one  year,  and  the  patient  now  hears  the  tuning 
fork  at  about  two  and  one-half  inches. 

Case  3. — E.  C.  B.,  aged  twenty-five  years.  Car  inspector. 
Patient  had  measles  when  two  or  three  years  of  age,  and 
complicating  this  disease  an  acute  suppurative  otitis  media  of 
the  left  ear.  The  discharge  in  this  ear  continued  recurrently 
up  to  one  year  ago,  when  the  patient  applied  for  treatment  at 
the  Jefferson  Hospital,  and  just  at  that  time  was  especially 
active  and  profuse.  For  about  a  month  he  had  suffered  from 
vertigo,  which  was  increased  by  bending  the  body  or  by 
quickly  turning  the  head,  in  any  direction. 

When  first  examined  the  external  auditory  canal  was  well 
filled  with  a  collection  of  pus  and  desquamated  epithelium. 
Upon  the  removal  of  this  mass  we  found  an  entire  absence 
of  the  membrana  tympani  and  ossicles,  they  having  become 
disintegrated  and  escaping  in  the  discharge  probably  some 
years  ago.  A  bent  probe  introduced  into  the  antrum  shows 
that  the  cells  comprising  the  tip  have  become  obliterated 
through  sclerosis.  The  greater  part  of  the  superior  and  pos- 
terior osseous  canal  is  destroyed,  from  the  tympanic  cavity 
back  to  the  mastoid  antrum,  all  of  which,  except  the  tympanic 
end  of  the  eustachian  tube,  seems  thoroughly  dry  and  shows 
complete  dermatization. 

Bone  conduction  is  little,  if  any,  reduced.  Hearing  for  C 
tuning  fork,  aerial  conduction,  is  Only  one-half  inch. 

Various  tests  indicate  that  the  patient  has  a  marked  vesti- 
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bular  disturbance,  more  especially  involving  the  superior  and 
horizontal  semicircular  canals.  The  whole  picture  shows  in 
an  unusual  manner  nature's  efforts  to  provide  for  evacuation 
of  the  inflammatory  debris  by  performing  essentially  a  radical 
mastoid  operation. 

REPORTS. 

X-Ray. — Left  mastoid  is  of  a  chronic  sclerotic  type,  with 
considerable  bone  defect  in  the  region  of  the  antrum  cells. 
The  lateral  sinus  is  not  superficial  and  does  not  appear  to  be 
far  forward.  The  mastoid  process  on  the  right  side  is  appar- 
ently normal.     (Dr.  Manges). 

Neurologic. — We  find  no  neurologic  symptoms  in  this  pa- 
tient other  than  deafness  and  vertigo.  There  are  no  central 
symptoms.     He  is  not  hysteric  nor  neurasthenic.   (Dr.  Price.) 

Ophthalmologic. — Patient  is  suffering  from  compound 
myopia  and  requires  reglassing.  Otherwise  the  eyes  are 
healthy.     (Dr.  Le  Fevre.) 


L. 


A  REPORT  OF  THREE  UNUSUAL  CASES   OF 
STAMMERING.* 

By  G.  Hudson  MakuEn,  M.  D., 

Philadklphia. 

Stammering  is  like  many  similar  nervous  affections  or  dis- 
eases in  that  it  may  be  divided  into  three  more  or  less  distinct 
Staines :  the  prodromal,  the  acute,  and  the  chronic.  The  pro- 
dromal stage  is  found  in  early  childhood,  and  it  is  character- 
ized by  rapid  and  blustering  speech.  The  acute  stage  comes 
in  later  childhood,  and  it  is  characterized  by  a  marked  hesi- 
tation in  speech,  which  is  usually  unconscious,  although 
accompanied  by  varying  degrees  of  spasmodic  muscular  con- 
tractions and  contortions.  The  chronic  stage  follows  hard 
upon  the  other  two  as  the  natural  result  of  a  continuance  of 
the  affection,  and  it  has  all  the  symptoms  of  the  other  two  in 
a  somewhat  aggravated  form,  together  with  certain  impor- 
tant mental  and  emotional  complications  which  always  accom- 
pany a  full,  conscious  realization  of  the  condition. 

The  prodromal  stage  is  one  from  which  many  children  pass 
M'ithout  serious  difficulty,  especially  when  they  have  some 
intelligent  help ;  the  acute  stage  is  the  forerunner  of  more 
serious  trouble,  and  the  chronic  stage  is  the  full  development 
of  the  affection  with  all  its'  varied  complications. 

Every  case  of  stammering  is  unusual  because  no  two  are 
exactly  alike,  but  some  cases  are  more  unusual  than  others. 
The  three  which  I  am  about  to  report  are  alike  in  that  they 
are  all  in  the  chronic  stage,  two  of  the  men  afflicted  being  forty 
years  of  age  and  having  stammered  for  more  than  thirty-five 
years,  and  one  of  them  being  thirty-two  years  of  age  and 
having  stammered  ever  since  he  can  remember. 

Case  1. — E.  K„  a  physician,  forty  years  of  age,  has  ?tam- 


*Read  before  the  Eastern  Section  of  the  American  Laryngologi- 
cal,  Rhinological  and  Otological  Society,  February  22,  1913. 
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niered  for  thirty-five  years.  His  stammering  varies  in  degree 
and  it  has  increased  in  intensity.  There  is  no  history  of 
hereditary  influences,  nor  was  the  patient  associated  as  a  child 
with  any  similarly  afflicted.  He  had  whooping  cough  at  an 
early  age,  but  it  was  not  sufficiently  severe  to  be  a  factor  in 
his  condition. 

The  patient  is  in  good  health  and  possessed  of  all  his  facul- 
ties. He  is  nervous  and  excitable,  although  he  claims  that 
this  condition  is  a  result  rather  than  a  cause  of  his  stammering. 
He  is  of  average  mentality,  has  a  good  memory,  is  strongly 
initiative,  and  does  not  appear  to  be  lacking  in  attention,  al- 
though his  powers  of  concentration  and  volition  are  unstable. 
His  family  history  reveals  nothing  of  a  positive  character 
except  that  his  mother  died  of  tuberculosis.  The  patient 
himself  is  unable  to  recall  any  particular  incident  in  his  life 
that  may  suggest  a  cause  for  the  beginning  of  his  speech 
difficulties.  There  is  no  peculiarity  about  his  writing.  He 
stammers  somewhat  When  he  attempts  to  read  aloud,  he 
stammers  very  much  in  conversation,  and  he  is  quite  unable 
to  speak  at  all  in  public.  The  defect  does  not  appear  in 
■        singing. 

He  claims  to  have  had  no  subjective  nose,  throat  or  ear 
trouble,  although  the  septum  is  markedly  deflected  toward  the 
left  nostril,  causing  considerable  intranasal  pressure  and 
pharyngeal  irritability ;  a  condition,  by  the  way,  which  I  have 
found  to  be  very  common  with  stammerers.  More  than  90 
per  cent  of  my  cases  have  intranasal  pressure  with  irritability 
of  the  pharynx. 

The  patient  had  taken  a  course  of  treatment  in  Philadelphia 
and  had  been  twice  to  a  Detroit  school  for  stammerers,  but  he 
had  received  no  real  benefit  whatsoever.  His  conversational 
speech,  when  he  was  able  to  say  any  words  at  all,  was  drawling 
and  painful  to  listen  to.  and  it  was  accompanied  by  various 
motions  of  the  hand  and  forearm,  such  as  beating  time  and 
drawing  figures  of  eight,  which  maneuvers  he  claimed  made 
it  possible  at  times  for  him  to  surmount  his  difficulties  to 
some  extent,  and  occasionally  at  least  to  converse  with  his 
friends  because  they  enabled  him  to  forget  his  stammering 
and  thus  to  banish  the  fear  of  it. 

His  own  experience  had  led  him  to  the  belief  that  stam- 
mering is  a  "phobia."-  pure  and  simple,  and  that  there  is  no 
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help  for  the  affection  except  through  the  removal  of  fear. 
He  was  convinced  also  that  all  training  of  the  organs  of 
speech  must  be  worse  than  useless,  because  it  tends  to  fix  the 
attention  upon  the  difficulties  and  thus  to  increase  the  fear. 
He  was  sure  that  he  could  speak  well  if  he  could  banish  fear, 
but  he  was  equally  sure  that  there  was  no  power  on  earth  that 
could  help  him  to  do  it. 

,  He  was  in  Philadelphia  about  two  weeks,  during  which 
time  I  saw  him  occasionally  and  tried  to  convince  him  of  the 
error  of  his  ways  and  the  falsity  of  his  theories,  but  I  failed 
utterly  because  he  was  so  disinclined  to  do  the  amount  of 
work  which  would  have  been  necessary  in  his  case  to  enable 
him  to  acquire  volitional  control  of  his  organs  of  speech,  and 
thus  prove  to  himself  that  there  was  no  basis  for  his  fear.  It 
was  of  no  avail  that  I  quoted  Emerson  where  he  says,  "The 
antidote  to  fear  is  knowledge."'  The  fear  of  stammering 
always  vanishes  when  the  patient  has  acquired  a  good  working 
knowledge  of  the  mechanisms  of  speech  and  a  voluntary  con- 
trol of  them  through  systematic  and  persistent  practice. 

This  man,  however,  was  in  the  unfortunate  condition  of 
mind,  which  is  by  no  means  uncommon  in  these  cases,  of  being 
unable  to  make  any  persistent  effort  to  do  what  seemed  to  him 
a  great  amount  of  work,  because  of  his  doubt  or  lack  of  con- 
fidence in  the  results  to  be  acquired.  And  who  can  blame 
him?  He  had  had  three  unfortunate  experiences  with  other 
methods  for  a  cure.  He  had  given  his  money,  his  time,  and  a 
certain  amount  of  energy  to  the  work  without  receiving  an 
adequate  return,  and  his  confidence  was  not  only  shaken  but 
absolutely  shattered.  I  could  not  persuade  him  to  try  again. 
It  was  in  vain  that  I  pointed  out  to  him  the  difference  between 
the  methods  which  he  had  used  and  the  one  which  I  was 
advocating.  I  tried  to  show  him  that  the  former  were  merely 
tricks  to  divert  his  mind  from  the  difficulties  and  thus  enable 
him  to  overcome  them,  while  the  latter  system,  or  the  one 
which  I  would  have  him  adopt,  was  along  physiologic  lines 
and  consisted  merely  in  an  effort  to  supplant  his  defective 
speech  with  normal  speech,  built  up  on  scientific  principles. 
I  was  utterly  unable  to  convince  him  that  the  end  would 
justify  the  means,  and  he  went  away  somewhat  in  the  condi- 
tion of  the  man  who  said  that  "it  was  happier  to  be  miserable 
than  to  be  happy  without  being  miserable." 
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Case  2. — Mr.  R.,  also  forty  years  of  age,  has  stammered 
for  thirty-six  years.  His  stammering  is  not  increasing  because, 
as  he  said,  it  cannot  be  worse.  It  was  of  gradual  development 
and  it  began  spontaneously.  When  a  child,  he  says,  he  was 
"saturated  with  the  Bible,"  and  he  was  once  greatly  disturbed 
by  overhearing  a  conversation  in  which  it  was  predicted  that 
the  world  was  soon  coming  to  an  end.  He  gives  no  history  of 
relatives  having  stammered  in  their  speech,  but  he  says  that 
his  mother,  who  was  also  sensitive  on  the  end  of  the  world 
question,  had  something  akin  to  stammering  in  her  fingers 
while  playing  the  piano.  He  has  one  younger  sister,  who  has 
no  defective  speech  whatsoever.  He  had  whooping  cough 
and  measles  during  infancy,  and  he  suffered  from  some 
intestinal  colic  when  very  young.  His  memory  is  fairly  good, 
but  his  powers  of  concentration  are  poor. 

The  patient's  father  developed  epileptiform  attacks  late  in 
life,  which  interfered  with  his  speaking  and  writing  during 
the  last  two  years  of  his  life. 

The  patient  is  exceedingly  nervous  and  excitable,  a  condi- 
tion which  he  thinks  he  inherits  and  which  is  largely  responsible 
for  his  trouble.  In  1884  he  studied  some  months  with  a  negro 
who  had  himself  been  cured,  and  thus  he  got  some  temporary 
relief.  In  1890  he  was  in  a  school  here  in  Philadelphia  for 
the  cure  of  stammering,  and  again  in  1894.  In  November  of 
1911,  he  consulted  Dr.  Coriat  of  Boston,  who  attempted  some 
mental  or  psychic  method  of  treatment,  but  he  was  unable 
to  put  him  in  the  hypnotic  state,  or  to  find  any  subconscious 
cause  for  his  condition.  The  theory  is  now  being  advanced 
by  certain  neurologists  or  psychologists  that  stammering  is 
due  to  a  "forgotten  reminiscence,"  such,  for  instance,  as  this 
man's  fright  of  early  childhood  with  reference  to  the  ending 
of  the  world,  and  that  this  forgotten  reminiscence  must  be 
recalled  or  brought  within  the  domain  of  the  consciousness 
before  the  stammerer  can  be  permanently  cured.  Professor 
Munsterburg  of  Harvard  was  nearer  the  truth  in  the  matter, 
however,  when  he  said  he  had  long  since  ceased  to  experiment 
with  stammering,  because  the  psychic  method  halts  when  it 
reaches  the  physical  obstruction. 

Case  3. — G.  G..  aged  thirty-two  years,  employed  in  a  whole- 
sale drug  house,  had  stammered  ever  since  he  could  remember. 
His  father  was  an  alcoholic  and  died  in  an   insane  asvlum. 
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When  he  was  a  baby,  his  father  came  home  intoxicated  one 
evening-  and  upset  the  cradle,  greatly  frightening  the  child 
and  every  one  in  the  house. 

The  patient  had  none  of  the  infectious  diseases  of  chil- 
hood,  and  there  was  no  one  else  in  the  family  who  had  been 
similarly  afflicted.  He  was  mentally  alert  and  fairly  bright, 
but  inclined  to  be  introspective,  moody,  and  at  times  even 
morose.  He  seemed  to  brood  over  his  condition,  but  not,  as  I 
thought,  excessively  or  more  than  he  could  bear,  and  he  began 
his  treatment  with  us  in  a  fairly  satisfactory  manner,  making 
very  good  progress,  indeed.  His  sister  called  upon  us  after 
two  weeks  had  elapsed  and  expressed  herself  as  greatly 
■pleased.  She  said  that  he  talked  better  and  he  was  much  less 
nervous.  After  about  five  weeks,  however,  he  made  a  little 
visit  home,  and  his  uncle  showed  some  disappointment  and 
displeasure,  because  as  he  said,  he  seemed  not  to  be  entirely 
cured. 

This  greatly  discouraged  the  patient,  and  he  came  back  to 
us  in  a  very  nervous  and  excited  condition.  My  assistant,  at 
whose  home  he  was  staying,  said  that  she  was  anxious  about 
him  because  he  seemed  at  times  not  to  be  able  to  control  him- 
self or  to  do  his  w^ork  satisfactorily.  He  would  draw  his  hand 
across  his  forehead  and  stare  into  vacancy  in  a  somewhat 
excited  manner,  while  all  the  time  trying  to  do  the  things  which 
were  required  of  him.  I  myself  had  several  interviews  with 
him  in  which  he  seemed  to  be  entirely  rational,  although  it 
was  with  difficulty  that  I  was  able  even  temporarily  to  help  him 
out  of  his  condition  of  despondency.  I  made  no  attempt  to 
hypnotize  him,  but  I  used  every  other  psychic  measure  at  my 
disposal  to  bring  about  a  more  cheerful  and  hopeful  attitude 
with  reference  to  his  work.  Just  as  I  thought  we  were  suc- 
ceeding in  our  efforts,  he  suddenly,  and  without  giving  warn- 
ing or  notice  either  to  me  or  to  his  hostess,  packed  his  bag 
and  went  home.  He  immediately  wrote  me  to  the  effect 
tliat  he  had  decided  to  give  up  the  treatment  for  a  while  at 
least,  to  which  I  replied  that  perhaps  he  would  feel  like 
returning  later ;  but  in  about  a  week,  I  received  a  letter  from 
his  mother  stating  that  her  son  had  been  greatly  disturbed 
because  he  had  not  been  able  to  more  speedily  overcome  his 
speech  difficulties,  and  although  she  tried  in  every  way  to 
cheer  him  up,  he  absolutely  refused  to  be  comforted,  and  after 
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eating  his  breakfast  one  morning,  he  left  his  home,  presuma- 
bly to  go  to  his  place  of  business,  but  he  went  instead  to  a 
neighboring  park  and  took  his  life  with  a  revolver. 

I  mention  this  fact  to  show  the  awful  mental  suffering  that 
sometimes  attends  this  affection.  I  have  had  several  patients 
tell  me  that  self-destruction  seemed  to  them  at  times  to  be  the 
only  real  way  out  of  their  difficulties.  This  feeling  is  always 
increased  with  each  failure  to  overcome  the  stammering,  and 
in  as  much  as  about  90  per  cent  of  those  who  attend  the  va- 
rious institutions  for  the  cure  of  the  affection  fail  in  reaching 
a  solution  of  the  problem  of  good  speech,  it  is  a  question 
whether  the  schools  for  stammering  on  the  whole  may  not  be 
doing  more  harm  than  good. 

Moreover,  there  is  a  common  belief — and  it  seems  to  exist 
even  in  the  medical  profession — that  children  grow  out  of 
stammering,  but  this  I  think  is  a  thing  that  never  happens.  It 
is  true  that  the  habit  of  stammering  is  often  somewhat  over- 
come in  later  life,  but  such  improvement  in  speech  is  almost 
always  the  result'  of  assistance  from  some  source  and  great 
painstaking  effort  on  the  part  of  the  individual.  Children  do 
not  of  themselves  grow  out  of  the  affection,  but  they  grow 
into  it,  and  its  awful  consequences  are  well  illustrated  by  the 
three  cases  I  have  described. 


LI. 

DIAGNOSIS  AND  TREATMENT  OF  DIPHTHERIA.* 
By  Joseph  B.  Greejne,  M.  A.,  M.  D., 

ASHEVILLB. 

The  fact  that  diphtheria  has  received  such  scant  consideration' 
from  the  laryngologists  of  the  country  is  my  reason  for 
bringing  this  subject  to  the  attention  of  this  society.  One 
cause  of  this  apparent  neglect  is  the  fact  that  in  many  of  our 
large  cities  patients  with  this  disease  are  promptly  transferred 
to  contagious  hospitals.  This  procedure  develops  a  certain 
number  of  physicians  in  the  hospital  highly  skilled  in  diagnosti- 
cating and  treating  diphtheria,  and  who  are  especially  skilled 
in  performing  intubation  and  tracheotomy,  which  measures 
are  at  times  so  necessary  for  the  saving  of  life.  In  conse- 
quence of  this  prompt  transfer  of  patients,  laryngologists  of 
the  cities  see  fewer  cases,  and  are,  as  a  result,  called  upon  less 
frequently  than  formerly  to  perform  intubation  or  tracheotomy. 
The  early  use  of  antitoxin  has  likewise  materially  reduced  the 
number  of  cases  requiring  operation. 

In  our  smaller  communities  the  general  practitioner  still, 
to  a  large  extent,  attends  his  diphtheria  cases  alone,  though  I 
know  of  no  disease  w^here  the  internist  and  laryngologist  can, 
to  a  better  advantage  to  the  patient,  work  hand  in  hand.  The 
throat  man  can  often  be  of  service  in  determining  the  extent 
of  the  lesion,  particularly  as  to  the  nose  and  larynx,  and  like- 
wise diagnosticating  early  complications,  as  a  beginning  otitis 
media.  The  laryngologist,  on  account  of  his  being  accustomed 
to  examine  and  treat  the  larynx,  is  better  prepared  to  perform 
intubation  when  needed.   ■ 

The  diphtheria  organism  may  attack  any  mucous  mem- 
brane, and  likewise  the  abraded  skin,  as  in  eczema  and  wounds. 
Diphtheria  of  the  pharynx  is  the  most  common  form,  and  the 
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one  to  which  I  shall  first  direct  your  attention.  Unfortunately, 
there  is  no  method  of  diagnosticating,  with  positiveness, 
diphtheria  from  "ordinary  sore  throat''  socalled,  except  by 
finding  the  characteristic  organism,  Klebs-LoefTler  bacillus. 
Even  when  a  culture  is  taken,  one  negative  finding  does  not 
exclude  diphtheria,  if  the  clinical  symptoms  are  suggestive, 
and  in  the  absence  of  a  positive  finding,  the  patient  should 
not  be  denied  the  benefit  of  antitoxin.  The  case  which  is 
reported  later  illustrates  this  point.  The  cause  of  a  negative 
finding  in  cases  of  true  diphtheria  is  not  always  the  fault  of 
the  laborator}'.  It  may  be  due  to  a  failure  to  touch  accurately 
the  edge  of  the  membrane,  perhaps  due  to  an  imperfect  view 
of  the  throat.  One  has  often  to  contend  against  a  struggling 
child,  and  frequently,  too,  in  a  jworly  lighted  room.  It  is  also 
necessary  to  bring  the  inoculated  part  of  the  swab  in  contact 
with  the  surface  of  the  blood  serum.  The  use  of  antiseptics 
within  an  hour  or  so  of  the  time  of  taking  the  culture  destroys 
all  chance  of  a  growth  on  the  serum  tube. 

The  diagnosis  of  diphtheria  has  been  relatively  easy  since 
Klebs,  in  1883,  discovered  the  organism  in  the  diphtheritic 
membrane,  and  Loeffler  in  1884,  one  year  later,  isolated  the 
organism — hence  Klebs-Loeffler  bacillus.  It  is  a  small  rod  of 
irregular  size  and  shape.  It  stains  unevenly -with  Loeffler's 
alkaline  methylene  blue,  giving  at  times  a  beaded  appearance. 
This  staining  pecuHarity  is  of  great  diagnostic  importance, 
and  is  more  marked  in  a  culture  twelve  or  more  hours  old  than 
in  a  young  culture,  or  from  a  swab  of  the  throat.  There  is 
a  tendency  for  the  organism  to  assume  a  parallel  arrangement, 
which  has  served  me  well  in  doubtful  cases.  This  is  more 
noticeable  from  a  culture  than  from  a  swab.  The  organism 
is  stained  by  Gram's  method.  As  a  differential  stain,  there 
is  probably  none  better  than  Neisser's.  Here  the  peculiar 
granules  are  stained  dark  blue,  while  the  body  of  the  organism 
assumes  a  light  brown  color.  The  most  suitable  culture 
medium  is  blood  serum.  On  this  it  grows  rapidly  at  body 
temperature,  distancing  the  common  pus  organism,  so,  at  the 
end  of  six  or  eight  hours,  a  diagnosis  can  usually  be  made 
with  the  microscope.  In  some  cases  a  staining  of  the  swab 
will  give  valuable  aid  in  the  diagnosis,  though  a  culture  will 
be  found  more  reliable. 

Although  the  bacteriologic  findings  are  of  first  importance 
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in  making  a  correct  diagnosis,  as  before  stated,  when  in  doubt 
give  antitoxin,  if  the  case  is  at  all  severe.  In  primary  laryngeal 
cases  a  negative  finding  is  of  little  value  if  the  swab  is  only 
taken  from  the  pharynx.  A  laryngeal  applicator  could  in 
these  cases  be  used  to  advantage. 

Cultures  should  be  taken  of  all  sore  throats,  particularly  in 
infants  and  children.  It  is  impossible  to  state  otherwise,  with 
accuracy,  whether  the  case  be  one  of  simple  tonsillitis  or 
diphtheria.  A  correct  diagnosis  is  important,  not  only  for  the 
safety  of  the  child,  but  also  from  a  public  health  standpoint. 
The  following  case  will  serve  to  illustrate  two  points — in  the 
first  place,  the  importance  of  not  waiting  for  a  positive  finding 
before  giving  anitoxin,  and  secondly,  the  necessity  of  adminis- 
tering large  doses  of  antitoxin. 

Patient,  L.  C,  age  seven  years.  First  seen  by  me  at  Ashe- 
ville,  N.  C,  in  consultation  with  Dr.  Powell,  on  Sunday  night, 
July  2nd,  the  fifth  day  of  her  illness.  The  attack  began  with 
all  the  clinical  appearances  of  simple  tonsillitis.  The  culture 
negative.  On  Saturday,  the  day  prior  to  my  visit,  the  tem- 
perature was  normal  till  6:30  p.  m.,  when  it  registered  99.5°. 
When  I  first  saw  her  on  Sunday  night  the  picture  had  changed, 
for  the  membrane  had  spread  from  the  right  tonsil  to  the 
anterior  pillar'of  the  same  side.  A  patch  was  also  seen  on  the 
left  tonsil.  Temperature  103.5°.  Neck  very  much  swollen, 
and  head  extended  to  facilitate  breathing.  Patient  showed 
signs  of  severe  toxemia.  Administered  at  once  10,000  units  of 
antitoxin.  The  following  morning  patient  no  better;  given 
20,000  units  of  antitoxin.  That  afternoon,  Monday,  patient 
still  dangerously  ill.  Culture  positive  for  the  first  time.  Seen 
with  Dr.  Dunn,  and  40,000  units  given.  The  next  morning, 
Tuesday,  seen  with  Dr.  Briggs,  patient  slightly  better,  but  still 
dangerously  ill.  Repeated  40,000  units.  That  afternoon  pa- 
tient much  better,  and  only  20,000  units  given.  Small  doses  of 
antitoxin  were  continued  for  a  few  days,  till  all  signs  of  mem- 
brane had  disappeared.  She  was  given,  during  her  illness, 
170,000  units  of  antitoxin.  Her  recovery  was  complete  and 
uneventful,  except  for  some  paralysis  of  her  palate  and  eye 
muscles.  These  had  all  disappeared  at  the  end  of  nine  weeks. 
Her  pulse  continued  rapid  for  some  time,  which  required  abso- 
lute quiet.     Stimulants  were  given  as  indicated. 

Hoffman's  bacillus  closely  resembles  the  diphtheria  bacillus, 
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though  it  is  somewhat  shorter  and  thicker.     It  does  not  show 
the  polar  bodies  by  Xeisser,  nor  is  it  pathogenic  to  guinea  pigs. 

Hacillus  xerosis,^  as  recently  described,  cannot  be  distin- 
guished from  Klebs-Loeffler  bacillus.  It  is  further  said  that 
bacillus  xerosis  forms  acid  from  saccharose,  not  from  dextrin ; 
while  bacillus  diphtheria  forms  acid  from  dextrin,  and  not 
from  saccharose.  However,  the  final  test  in  differentiating 
bacillus  diphtheria  from  all  socalled  "pseudodiphtheria" 
bacilli  is  by  animal  inoculation.  This  slow  method  of  differen- 
tiation can  only  be  of  use  from  a  public  health  standpoint. 

The  clinical  diagnosis  of  diphtheria  is  often  difficult.  It  is 
particularly  so  in  mild  cases  affecting  the  tonsils  alone,  and 
also  where  the  larynx  is  primarily  affected.  Temperature  is 
of  little  value  in  making  a  diagnosis  of  diphtheria.  It  is  fre- 
quently not  high,  ranging  from  *;>9  to  100°  F.  Strange  as  it 
may  seem,  the  temperature  may  be  normal  in  cases  of  severe 
toxemia.  .\  sudden  rise  in  temperature  suggests  a  beginning 
otitis  media  or  pneumonia.  The  pulse,  like  the  temperature, 
is  a  poor  guide  in  the  diagnosis,  for  it  may  vary  from  a  slow 
pulse  to  a  very  rapid  one.  The  extremes,  as  a  rule,  are  of 
serious  prognostic  significance.  The  volume  of  the  pulse 
soon  becomes  small,  owing  to  a  myocarditis.  The  depression^ 
is  great  in  cases  of  severe  toxemia,  though  in  mild  cases  this 
need  not  be  the  case.  It  is  too  often  said  by  the  attending 
physician :  "The  patient  is  not  sick  enough  for  diphtheria." 
Follicular  tonsillitis  usually  makes  one  seem  sicker  than  true 
diphtheria.  The  temperature  is  usually  higher.  Before  the 
appearance  of  the  membrane  there  may  be  observ^ed  a  peculiar 
plum  color  of  the  mucous  membrane  of  the  pharynx,  particu- 
larly evident  on  the  soft  palate.  There  may  be  considerable 
edema  present.  \'aluable  time  in  the  treatment  may  be  saved 
by  this  early  diagnosis.  The  membrane  is  at  first  of  a  grayish 
white  color,  though  not  unlike  the  membrane  due  to  the  pus 
organism.  The  cases  of  septic  sore  throat  which  occurred  in 
Boston^  from  the  milk  epidemic  of  1911  had  some  clinical 
resemblance  to  diphtheria.  The  bacteriology  was  different. 
The  situation  of  the  membrane  is  of  great  diagnostic  impor- 
tance. If  found  on  the  pillars,  or  any  part  of  the  pharynx 
other  than  the  faucial  tonsils,  our  suspicions  should  at  once 
be  aroused  that  we  are  not  dealing  with  a  case  of  simple  sore 
throat.     The  odor  in  septic  diphtheria   may  be  foul.     There 
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is  usually  seen  a  peculiar  red  margin  at  the  edge  of  the  mem- 
brane, which  has  served  me  well  for  diagnosis  in  certain 
cases.  The  use  of  violence  in  removing  the  membrane  to  see 
if  bleeding  takes  place  is  of  little  value,  and  is  unjustfiable. 
Mucus  in  the  throat  may  be  gently  swabbed  away  without 
harm  to  the  patient.  Albumin  in  the  urine  is  suggestive  of 
diphtheria.  Early  glandular  involvement  is  a  suspicious  symp- 
tom of  diphtheria,  though  the  Boston  milk  epidemic  of  1911 
showed  this  symptom  very  frequently.  There  may  be  edema 
of  the  neck,  which  may  extend  down  over  the  chest.  This  is 
strong  evidence  of  diphtheria,  and  indicates  a  severe  type  of 
the  disease.  These  are  cases  requiring  large  dosage  of  anti- 
toxin. 

Nasal  diphtheria  is  the  most  contagious  form,  and  from  a 
public  health  standpoint  is  of  the  first  importance.  The  mem- 
brane may  be  in  the  nose  proper,  or  the  nasopharynx.  In  the 
latter  situation,  that  is,  in  the  nasopharynx,  the  symptoms  are 
more  severe,  owing  to  a  rapid  absorption  through  a  bountiful 
lymph  drainage.  On  account  of  the  difficulty  of  inspecting  the 
nasopharynx  of  very  young  children,  the  diagnosis  of  this  type 
of  diphtheria  must  usually  be  made  from  the  symptoms  and 
finding  the  characteristic  organism.  There  is  noted  a  serous  or 
serosanguinous  discharge  from  the  nose,  which  may  excoriate 
the  upper  lip.  When  the  membrane  is  in  the  nose  one  can 
usually  see  it  upon  rhinoscopic  examination.  Frequently 
the  membrane  may  be  confined  to  one  side  of  the  nose, 
and  then  you  get  a  one-sided  discharge  which  simulates  a 
foreign  body  in  the  nose.  There  may  be  nasal  hemorrhage 
of  some  severity.  The  patient,  if  old  enough,  complains  of  a 
stopped-up  feeling  of  the  nose.  The  symptoms  may  persist 
for  a  long  time,  and  may  be  so  mild  as  not  to  be  suspected  as 
being  diphtheria.  As  before  stated,  these  cases  are  very  con- 
tagious and  become  a  menace  to  public  health.' 

From  autopsies  performed  by  Councilman  and  jNlallory  at 
the  South  Department,  Boston,  it  is  probable  that  the  sinuses 
of  the  nose,  particularly  the  antrum  and  sphenoid,  harbor  the 
diphtheria  organism  for  a  long  time.  There  may  be  an  exten- 
sion of  the  membrane  from  the  nose  to  the  ear,  pharynx, 
larynx,  or  eye. 

Diphtheria  of  the  eye  is  a  serious  condition,  particularly  as 
to   sight,  and   frequently   results   from   an   extension   through 
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the  tear  duct,  though  it  may  be  due  to  accidental  inoculation 
from  other  regions. 

When  the  larynx  is  primarily  involved  it  is  difficult  of  diag- 
nosis, especially  in  very  young  children.  On  account  of  the 
difficulty  of  inspecting  the  larynx  in  children  by  means  of  the 
indirect  method,  the  laryngeal  specula,  as  devised  by  Mosher 
and  Jackson,  are  useful  for  direct  laryngoscopy.  The  symp- 
toms of  laryngeal  obstruction  from  a  diphtheritic  process 
come  on  slowly,  and  in  this  respect  differ  from  a  foreign  body, 
and  also  spasmodic  croup.  At  first  there  is  hoarseness,  fol- 
lowed by  aphonia,  evidenced  in  infants  on  attempting  to  cry. 
In  a  few  hours  this  obstruction  becomes  greater,  and  we  get 
signs  of  the  patient  breathing  through  a  stenosed  larynx,  such 
as  stridor,  both  inspiratory  and  expiratory  in  character,  rigidity 
of  the  sternocleidomastoid  muscle,  and  retraction  of  the 
abdominal  muscles  and  supraclavicular  spaces.  There  may  be 
pallor  instead  of  cyanosis,  a  fact  which  is  easily  overlooked 
when  the  question  of  giving  relief  by  operative  interference 
is  considered.  When  the  obstruction  is  lower  down,  as  a  for- 
eign body  in  the  bronchus  or  bronchial  glands,  there  is  more 
expiratory  stridor.  The  auscultory  signs  of  the  chest  in  cases 
of  foreign  body  are  the  absence  of  normal  respiratory  sounds 
over  the  area  where  the  entrance  of  air  is  obstructed.  When 
the  obstruction  is  high  up,  as  in  retropharyngeal  abscess,  the 
stridor  is  more  inspiratory  in  character.  The  diagnosis  of 
retropharnygeal  abscess  can  best  be  made  by  palpation  with 
the  index  finger. 

Catarrhal  spasm  of  the  larynx,  or  spasmodic  croup,  as  it  is 
sometimes  called,  may  be  mistaken  for  laryngeal  diphtheria, 
but  the  former  usually  comes  on  suddenly  at  night,  and  there 
may  be  a  history  of  previous  attacks.  The  temperature  is 
usually  lower  in  spasmodic  croup,  though  too  much  reliance 
must  not  be  placed  on  this. point  in  the  diagnosis.  Improve- 
ment usually  follows  in  a  few  hours  after  appropriate  treat- 
ment, not  the  case  in  laryngeal  diphtheria  unless  relieved  by 
operation. 

Acute  laryngitis  in  infants  simulates  diphtheria  very  closely. 
The  constitutional  symptoms  are  usually  milder,  except  the 
temperature,  which  may  be  higher  than  in  laryngeal  diphtheria. 
Aphonia  is  not  so  marked.  If  there  be  a  patch  on  the  pharynx, 
glandular  enlargement  of  the  neck,  or  albumin  in  the  urine, 


788  JOSEPH  K.  gref:xe. 

think  of  diphtheria.     Direct  laryngoscopy  should  be  practiced 
in  all  doubtful  cases. 

Pneumonia  resembles  laryngeal  diphtheria  in  the  marked 
dyspnea,  but  there  is  usually  no  stridor.  There  can  be  elicited 
the  physical  signs  of  pneumonia,  and  probably  a  leucocytosis. 

,  Jackson^  has  described  a  laryngotracheitis  due  to  th-^ 
iniluenza  bacillus,  which  can  be  differentiated  from  diphtheria 
only  by  direct  inspection.  There  is  no  membrane  or  Klebs- 
Loeftter  bacilli  present. 

In  distinguishing  the  laryngeal  symptoms  of  measles,  we 
should  look  for  Koplik's  spots,  which  appear  before  the  skin 
rash.  The  eye  and  riose  symptoms  appear  early  in  measles. 
A  culture  from  the  throat  should,  of  course,  be  taken. 

Diphtheria  may  be  a  complication  of  measles.  In  fact,  it 
complicates  this  disease  more  frequently  than  any  other.* 
Early  laryngeal  symptoms  point  to  measles  alone,  while  a  later 
stenosis  of  the  larynx  in  measles  suggests  diphtheria  as  a 
complication. 

The  diagnosis  of  diphtheria  from  scarlet  fever,  when  a 
membrane  is  present,  can  only  be  made  by  the  microscope. 
The  general  redness  of  the  fauces,  the  appearance  of  the 
tongue,  and  perhaps  the  skin  rash  in  scarlet  fever  may  assist 
in  the  clinical  diagnosis.  One  should  be  on  the  lookout  for  a 
complication  of  scarlet  fever  with  diphtheria. 

Vincent's  angina  has  been  very  clearly  and  fully  described 
by  Place.''  It  may  be  mistaken  for  diphtheria.  It  is'  more 
chronic  in  nature,  and  usually  shows  a  dirty  patch  on  the 
tonsil  or  elsewhere  in  the  mouth.  Place  says :  "It  differs 
from  diphtheria  in  being  always  an  ulceromembranous  pro- 
cess, which  diphtheria  never  is  primarily."  The  finding  of 
the  bacillus  fusiformis  and  the  spirillum  gracillis  confirms 
the  clinical  diagnosis.  Syphilis  of  the  nose  and  pharynx  may 
simulate  diphtheria,  but  with  the  finding  of  the  specific 
spirochete  and  the  Wassermann  reaction  the  diagnostic  dif- 
ficulties should  be  less. 

Inherited  syphilis  of  the  nose  in  a  young  child  may  be  mis- 
taken for  diphtheria,  but  there  are  usually  other  evidences  of 
syphilis.  It  is  less  acute  in  character  and  there  is  the  absence  of 
Klebs-Loeffler  bacilli. 

Secondary  syphilis  of  thq  throat  is  characterized  bv  a  thin 
layer  of  necrotic  epithelia  with  a  well  defined  border.    There  is 
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usually  less  constitutional  involvement,  though  there  may  be 
fever  with  syphilis. 

Later  fomis  of  syphilis  of  the  throat  are  characterized  by 
a  deep  ulcer  with  a  very  much  inflamed  border.  The  appear- 
ance is  out  of  all  proportion  to  the  symptoms,  for  there  is 
usually  little  pain  on  swallowing.  With  the  Wassermann 
reaction  in  syphilis  and  the  finding  of  Klebs-LoefTler  bacilli 
in  diphtheria,  there  should  not  long  exist  doubt  in  the  diagnosis 
of  syphilis  and  diphtheria. 

Traumatic  exudates  from  operative  procedures,  as  tonsil- 
lectomy, simulate  diphtheria.  A  close  inspection  and  a  history 
of  the  case  should  remove  all  doubt.  It  should  be  remembered, 
however,  that  Klebs-Loeffler  bacilli  may  be  a  complication  of 
an  operative  procedure,  so  if  there  exist  constitutional  symp- 
toms out  of  proportion  to  the  appearance  of  the  wound,  a 
culture  should  be  taken. 

Leptothrix  mycosis  may  be  distinguished  from  diphtheria  by 
its  chronic  course,  often  without  symptoms.  The  projections 
on  the  tonsil  are  conical  and  show  a  growth  of  the  leptothrix 
fungus. 

In  all  lesions  simulating  diphtheria  the  microscope  should 
be  promptly  used  in  clearing  the  diagnosis. 

PREVENTIVi;   TREATMENT. 

Patients  should,  if  possible,  be  sent  to  an  infectious  hospital. 
In  lieu  of  this,  isolation  and  quarantine  should  be  rigidly 
enforced  at  home.  Immunizing  doses  of  antitoxin,  500  to  2,000 
units,  dependmg  somewhat  on  the  age,  should  be  administered 
to  all  exposed  children.  Adults  should  be  carefully  watched, 
as  to  their  noses  and  throats. 

There  is  hardly  a  question  but  that  epidemics  of  diphtheria 
are  kept  up  by  "carriers,"  so,  as  a  preventive  measure,  these 
cases  should  be  sought  for  and  isolated.  Seligmann^  lays 
stress  on  this  point,  and  also  speaks  of  nasal  diphtheria  being 
liable  to  convey  the  infection  for  a  long  period  of  time.  Dis- 
eased tonsils  and  adenoids  are  especially  liable  to  harbor  the 
organism.  The  writer,'  in  1908.  removed  diseased  tonsils 
and  adenoids  for  the  purpose  of  getting  rid  of  the  diphtheria 
organism  in  a  "carrier,"  and  soon  the  patient  was  rid  of  the 
infection.  Since  that  time  this  method  has  been  frequently 
practiced  in  certain  localities  with  marked  success.     It  would 
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not  be  advisable  to  practice  this  method  as  a  routine  procedure, 
but  is  suitable  for  certain  selected  cases.  An  immunizing 
dose  of  antitoxin  should  be  given  at  the  time  of  the  tonsil 
operation,  to  prevent  infection  of  the  wound  with  Klebs- 
Loeffler  bacilli..  Scheotz,  a  Danish  physician,  some  years  ago, 
recommended  spraying  the  throat  with  a  living  culture  of 
staphylococcus  pyogenese  aureus,  to  rid  the  throat  .of  diphtheria 
infection.  Page,^  Lorenz  and  RaveneP  have  practiced  the 
overriding  of  diphtheria  throats  with  staphylococcus  pyogenes 
aureus,  and  report  good  results.  As  the  two  organisms  are 
found  growing  side  by  side  in  throats,  and  can  likewise  be 
grown  together  in  culture  tubes,  it  is  not  easy  to  understand 
the  reason  for  the  disappearance  of  the  diphtheria  organism  by 
this  method  of  treatment.  It  would  sieem  as  if  there  is  an  ele- 
ment of  danger  in  a  spray  of  living  staphylococci.  Inasmuch 
as  "carriers"  have,  as  a  rule,  abnormal  throats  or  noses,  it 
would  seem  more  rational  to  treat  these  abnormalities  with  a 
hope  of  ridding  the  patient  of  diphtheria  bacilli.  Place  tells 
of  a  "carrier''  who  got  rid  of  his  infection  when  a  foreign 
body  was  removed  from  the  nose.  At  least  two  negative 
cultures,  and  probably  three,  should  be  required  before  release 
from  isolation.  The  writer  saw  last  year,  while  working  at 
the  South  Department,  Boston,  a  child  who  had  been  in  the 
institution  more  than  a  year,  awaiting  the  required  negative 
cultures.  Diphtheria  vaccines^"  have  been  used  with  some 
success  in  ridding  "carriers"  of  diphtheria  bacilli. 

SERUM    THERAPY. 

Under  treatment,  I  shall  consider  first,  antitoxin,  for  it  is 
by  far  the  most  important.  It  is  an  absolute  specific  when 
given  in  time  and  in  sufficient  dosage.  Of  the  241  phvsicians, 
nurses,  and  attendants  contracting  diphtheria  at  the  South 
Department,  Boston,  not  one  succumbed.  It  is  not  necessary 
to  consume  your  time  in  offering  proof  of  the  efficacy  of  anti- 
toxin in  this  formerly  much  dreaded  disease.  I  assume  that 
every  member  of  this  society  is  a  believer  in  the  life-saving 
value  of  antitoxin.  It  should  be  given  early,  and  in  sufficient 
dosage  to  produce  the  desired  eft'ect.  The  size  of  the  initial 
dose  should  vary  from  5,000  to  50,000  antitoxin  units,  and 
more  in  the  malignant  cases  which  have  existed  for  some  time. 
As  McCollom  rightly  says,  the  age,  over  two  years,  has  noth- 
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ing  to  do  with  the  size  of  the  dosage.  It  is  a  chemical  reaction, 
and  not  a  physiologic  one,  so  there  is  no  reason  to  doubt  but 
that  a  young  child  may  have  as  many  toxin  units  as  a  fully 
grown  man.  They  certainly  have  a  lessened  resistance  on 
account  of  their  tender  years.  The  antitoxin  is,  in  no  sense, 
an  antiseptic,  but  in  neutralizing  the  toxin  it  gives  the  leuco- 
cytes and  other  protective  forces  a  chance  to  get  in  their  work. 

Textbooks  have  been  very  inadequate  in  the  size  of  the 
dosage  recommended.  Tyson,  in  his  "Practice  of  Medicine" 
recommends  1,000  to  2,000  units,  depending  upon  the  severity 
of  the  attack.  Ballenger  recommends  2,000  to  3,000  units  in 
what  he  terms  ordinary  diphtheria;  3,000  to  5,000  units  in 
laryngeal  cases.  McCoUom,  in  his  classical  paper  on  diphtheria 
in  Osier's  Modern  Medicine,  says:  "If  there  is  a  very  exten- 
sive membrane  when  the  patient  is  seen  for  the  first  time, 
8,000  to  10.000  units  should  be  given,  repeated  every  four  or 
six  hours,  until  the  characteristic  effect  of  the  serum  is  pro- 
duced, namely,  the  shriveling  of  the  membrane,  diminution  of 
the  nasal  discharge,  a  correction  of  the  fetid  odor,  and  general 
improvement."' 

Since  the  above  was  written,  the  dosage  at  the  South 
Department,  Boston,  has  been  increased,  and  the  mortality 
likewise  reduced.  It  may  be  of  interest  to  state  that  the  mor- 
tality at  this  large  infectious  hospital,  from  1888  to  1894,  the 
year  of  the  introduction  of  antitoxin,  was  43.2  per  cent.  From 
1895  to  19Q4  inclusive,  it  was. 11.48  per  cent.  For  the  year 
1912  it  was  7.6  per  cent,  including  laryngeal  and  moribund 
cases.  The  greatest  reduction  w^as  in  the  very  severe  cases 
where  massive  doses  of  antitoxin  were  administered. 

Both  nasal  and  laryngeal  diphtheria  require  large  doses  of 
antitoxin.  Abraham  Levinson^^  says  that  the  curative  dose  in 
nasal  and  laryngeal  cases  should  not  be  less  than  25,000  units. 
Diphtheria  of  the  eye,  on  account  of  the  danger' to  sight, 
requires  large  doses  of  antitoxin.  Tt  is  far  safer  to  give  larger 
doses  than  is  required  to  neutralize  the  toxin,  which  is  so 
destructive  to  the  vital  cells,  than  to  leave  a  .portion  free  to 
exert  its  deadly  effect  on  the  tissues  of  the  body.  There  is  no 
way  of  estimating,  with  accuracy,  the  amount  of  toxin  requir- 
ing neutralization,  but  the  amount  depends  somewhat  upon 
the  duration  of  the  illness,  the  extent  of  the  surface  involved, 
and,  lastly,  the  virulence  of  the  organism.     A  mild  case  of 
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pharyngeal  diphtheria  should  receive,  as  a  single  dose,  from 
5,000  to  10,000  antitoxin  mnits ;  a  moderately  severe  case  of 
several  days'  standing  should  receive  20,000  to  25,000  units, 
and  a  severe  case.  50,000,  and  more  if  the  case  seems  desperate. 
The  size  of  the  dose  can  soon  be  reduced  and  smaller  doses 
continued  until  the  membrane  has  completely  disappeared. 
Place  strongly  advises  getting  all  the  required  antitoxin  in 
during  the  first  three  days  of  the  treatment,  even  if  500,000 
units  are  required.  This  dosage,  of  course,  refers  only  to  the 
desperately  ill  cases. 

Ehrlich  says  two  poisons  are  produced  by  the  growth  and 
multiplication  of  the  diphtheria  bacillus.  To  one  he  gives 
the  name  of  toxin,  and  to  the  other  toxon.  To  the  former 
he  attributes  the  early  acute  symptoms,  and  to  the  latter,  the 
toxon  element,  he  attributes  the  late  paralyses.  The  affinity  is 
stronger  between  the  toxin  and  antitoxin  than  between  the 
toxon  and  the  antitoxin,  hence  the  importance  of  having  a  sur- 
plus of  antitoxin  to  neutralize  the  toxon  element  after  the 
toxin  has  been  chemically  disposed  of. 

There  is  what  is  termed  a  precocious  form  of  palatal  palsy 
occurring  about  the  fifth  day  of  the  disease.  This  is  not  so 
serious  as  the  late  forms,  occurring  usually  within  the  first 
three  weeks  of  the  illness,  but  the  early  form  is  somewhat  an 
index  to  the  severity  of  the  illness. 

Rosenau  and  Anderson^-  have  shown  by  animal  experimenta- 
tion the  uselessness  of  giving  antitoxin  with  a  hope  of  influenc- 
ing the  paralyses  occurring  late  in  the  disease. 

My  favorite  situation  for  injection  of  the  antitoxin  is  in 
the  loose  areolar  tissue  of  the  back,  near  the  angle  of  the 
scapula.  This  region  is  relatively  free  from  the  sensory 
nerves,  is  protected  from  vital  parts,  and  lastly,  the  operation 
is  not  witnessed  by  the  patient.  This  last  point  is  quite  impor- 
tant from  a  psychic  standpoint.  The  site  selected  should  be 
sterilized,  and  the  situation  should  be  changed  from  time  to 
time,  as  there  is  usually  a  local  reaction. 

Fritz  Meyer^^  strongly  recommends  intravenous  injection  of 
antitoxin  in  serious  cases — says  much  time  is  saved  in  the 
absorption.  Eckert^^  and  Hoesch^'*  and  others  advise  intra- 
muscular injection  as  being  more  rapid  of  absorption  than  the 
subcutaneous  method. 
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DANGER   OF   ANTITOXIN. 

The  danger  of  antitoxin  has  been  grossly  exaggerated.  That 
a  few  deaths  have  taken  place  following  its  administration 
cannot  be  denied,  but  they  are  too  infrequent  to  be  seriously 
considered  in  view  of  the  dangers  of  diphtheria  when  left 
untreated  by  antitoxin. 

Park**  says  that  "In  over  100,000  patients  immunized  (New 
York)  since  the  introduction  of  antitoxin,  there  has  been  but 
one  known  fatality  due  to  the  serum  injected.  This  child 
suffered  from  status  lymphaticus  and  died  shortly  after  an 
injection  of  1000  units."  Place  says  that  more  than  100,000 
doses  of  antitoxin  have  been  administered  to  over  40,000 
patients  at  the  South  Department,  without  a  dangerous  symp- 
tom attributable  to  antitoxin. 

The  work  of  Theobald  Smith,  followed  by  the  work  of  Otto, 
Rosenau  and  Anderson,'"  proved  that  horse  serum  adminis- 
tered to  guinea  pigs  sensitized  them,  after  an  elapse  of  about 
ten  days,  to  the  same  kind  of  serum.  A  small  second  dose  was 
often  sufficient  to  cause  death  with  symptoms  of  distressed 
respiration,  cyanosis,  convulsion  and  finally  death.  This 
phenomenon  has  been  termed  anaphylaxis.  While  this  reaction 
is  common  in  laboratory  experiments  with  guinea  pigs,  it  is 
very  rare  clinically.  It  would  be  a  great  pity  if  these  interest- 
ing laboratory  experiments  should  curtail  the  use  of  antitoxin 
in  diphtheria.  It  has  been  thought  that  the  rare  appearance 
of  severe  symptoms  following  the  use  of  the  first  antitoxin 
dose  is  due  to  a  natural  "sensitization,"  or  anaphylactic  condi- 
tion. The  symptoms  are  marked  respiratory  distress,  and  may 
be  due  to  the  contraction  of  the  smaller  bronchi.  Asthmatics, 
hay  fever  patients,  and  those  sensitive  to  the  emanations  from 
the  horse  are  more  liable  to  have  symptoms  of  anaphylaxis 
on  administration  of  antitoxin.  Adults  seem  to  be  more 
subject  to  this  condition  than  young  children.  It  would  seem, 
if  such  patients  require  antitoxin,  that  they  should  be  given 
a  preliminary  dose  of  atropin,  followed  by  a  tentative  dose  of 
antitoxin.  The  writer  resorted  to  this  procedure  on  one  occa- 
sion where  the  patient  had  experienced  severe  respiratory 
disturbance  following  a  dose  of  antitoxin  in  a  previous  attack 
of  diphtheria.  The  patient  was  given  a  full  dose  of  atropin, 
hypodermatically,  just  fifteen  minutes  prior  to  the  antitoxin. 
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Concentrated  antitoxin  was  then  administered  in  small  doses 
every  fifteen  minutes  until  the  required  amount  was  given. 
In  patients  in  whom  there  is  a  suggestion  of  a  sensitized  state, 
this  method  is  worthy  of  a  trial.  It  may  be  of  interest  to  analyze 
the  sixteen  deaths  reported  in  the  literature  following  the  use 
of  antitoxin.  The  size  of  the  dose  in  each  case  was  small, 
varying  from  500  to  4,000  units.  Only  six  of  the  sixteen  cases 
were  suffering  from  diphtheria,  and  six  others,  owing  to 
exposure  to  diphtheria,  were  given  small  immunizing  doses. 
The  remaining  four  did  not  have  diphtheria  at  all,  but  were 
given  antitoxin  for  asthma.  Nine  of  the  sixteen  gave  a  his- 
tory of  asthm.a  in  some  form. 

There  is  another  condition  known  as  "serum  sickness" 
following  at  a  variable  interval' the  administration  of  antitoxin, 
usually  about  the  tenth  day,  characterized  by  rashes  of  various 
kinds,  with  intense  itching,  joint  pains  and  fever.  There 
may  be  some  edema.  The  pulse  is  quickened,  but  of  good 
strength.  This  condition  may  at  times  be  mistaken  for 
measles  or  scarlatina,  though  there  are  not  the  usual  symptoms 
of  these  diseases.  Park  says  that  about  20  per  cent  develop 
the  rash.  The  reaction  is  certainly  less  in  the  concentrated 
serum  where  the  irritating  proteids  have  been  removed  by  the 
Gibson  process  than  in  the  more  bulky  product.  Calcium 
chlorid^**  has  been  strongly  recommended  in  gram  doses, 
beginning  on  the  day  of  the  injection  of  antitoxin. ' 

The  treatment  of  serum  sickness  is  largely  symptomatic. 
Sponge  with  cold  water  for  the  fever,  menthol  solution  for  the 
itching,  and  heat  to  the  swollen  joints. 

The  general  treatment  of  a  patient  with  diphtheria  should 
be  the  same  as  other  acute  infectious  diseases.  .  The  room 
should  have  abundance  of  fresh  air.  The  food  should  be  light 
and  nourishing.  The  urine  should  be  examined  occasionally. 
On  account  of  the  heart  bearing  the  brunt  of  the  attack,  it 
should  be  guarded  as  much  as  possible. 

The  patient  must  be  kept  quiet  in  bed,  not  only  during  the 
attack,  but  for  a  considerable  period  of  time  after  the  illness,' 
depending  somewhat  upon  the  severity  of  the  attack.  The 
time  should  also  be  longer  in  cases  where  antitoxin  was  given 
late. 

Cardiac  stimulants  should  be  given  as  the  heart  shows  signs 
of  weakness.    This  can  best  be  determined  by  listening  to  the 
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heart  sounds,  particularly  the  second  pulmonic.  Jacobi^^  has 
always  been  a  great  advocate  of  alcohol  in  some  form.  At  the 
South  Department,  Boston,  reliance  is  placed  on  camphor, 
caffein,  atropin  and  strychnin. 

Cracked  ice  held  in  the  mouth  is  grateful,  and  ice  packs  to 
the  neck  are  useful,  particularly  where  edema  is  present. 

The  use  of  local  antiseptics  is  of  secondary  importance,  and 
if  strong  may  be  actually  harmful.  In  my  judgment,  anything 
stronger  in  the  nose  than  normal  salt  solution  or  liquid  vaselin 
is  not  to  be  recommended.  To  the  pharj-nx  in  young  children 
antiseptics  are  of  doubtful  value,  as  the  physical  resistance 
offered  may  be  more  harmful  than  the  local  treatment  is  use- 
ful. In  older  children  and  adults,  my  favorite  application  is  a 
solution  of  one  part  of  pero.xid  of  hydrogen  to  three  or  four  of 
water.  Some  advise  Loeffler's  solution,  while  others  prefer 
irrigation  with  a  hot  normal  saline  solution.  The  ear  should 
be  watched  for  a  beginning  otitis  media. 

Paracentesis  should  be  performed  early.  Borden-"  lays 
stress  on  the  number  of  mastoid  involvements  discovered  at 
autopsy  in  patients  dying  with  diphtheria  whose  drum  mem- 
branes were  apparently  negative. 

Pneumonia  is  a  serious  complication,  and  is  especially  fre- 
quent in  laryngeal  cases.  Stimulants  should  be  given  as  the 
case  requires. 

Gallop  rhythm  is  a  serious  complication  or  sequela,  and  is 
best  treated  by  absolute  rest,  rectal  feeding,  and  appropriate 
stimulation. 

Diphtheritic  paralysis  is  a  frequent  sequela  of  diphtheria. 
It  may  attack  any  nerve,  but  particularly  those  of  the  palate 
and  lar\Tix.  It  is  more  serious  when  the  pneumogastric  is 
involved. 

In  laryngeal  diphtheria,  particularly  in  intubation  and  tra- 
cheotomy cases,  it  is  advisable  to  use  steam  inhalations  under 
an  improvised  tent.  Ipecac  may  be  used  in  slight  stenosis 
pending  the  action  of  antitoxin.  This  should  be  relied  upon 
but  for  a  brief  period  of  time,  for  we  must  remember  that  the 
lar\'ngeal  stenosis  not  only  taxes  the  respiratory  system,  but 
gives  an  added  burden  to  a  heart  already  weakened  by  the 
diphtheritic  toxin.  As  before  mentioned,  these  are  cases  re- 
quiring large  doses  of  antitoxin. 

In  intubation  cases  the  question  of  feeding  comes  up.     As 
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a  rule  semisolid  food  is  best,  and  should,  if  possible,  be  given 
in  the  upright  position.  Rarely  is  it  necessary  to  use  a  stomach 
tube  or  the  Casselberry  position. 

Whether  intubation  or  tracheotomy  is  preferable  in  laryn- 
geal stenosis  of  diphtheria  has  long  been  a  mooted  question. 
Since  the  introduction  of  the  intubation  tubes  by  O'Dwyef, 
of  New  York,  which  marks  one  of  the  brightest  spots  in  Amer- 
ican medicine,  physicians  on  this  side  of  the  waters  have 
shown  a  decided  preference  for  intubation.  France  has  for 
a  long  time  been  an  advocate  of  intubation,  while  Germany  is 
using  more  and  more  the  O'Dwyer  tubes.  England,  in  her 
conservatism,  clings  to  tracheotomy.  It  is  not  to  be  under- 
stood that  intubation  is  to  entirely  supplant  tracheotomy,  for 
there  are  certain  conditions  where  tracheotomy  is  preferable. 

The  advantages  of  intubation  are : 

1.  Relief  of  the  stenosis  without  the  shock  of  a  cutting 
operation,  and  without  an  anesthetic. 

2.  Consent  of  the  family  for  operative  relief  is  more  readily 
obtained  This  is  a  great  advantage,  as  early  relief  of  the 
stenosis  is  a  great  factor  in  reducing  the  mortality. 

3.  There  is  no  danger  of  local  infection,  and  less  danger  of 
pneumonia  in  intubation  than  in  tracheotomy. 

4.  There  is  no  resulting  scar. 

Tracheotomy  instruments  should  always  be  at  hand  where 
intubation  is  performed,  in  case  of  stoppage  of  respiration 
from  pushing  the  membrane  in  front  of  the  tube.  This  is 
not  a  frequent  occurrence.  Rarely  the  patient  persists  in 
coughing  up  the  tube,  which,  if  continued,  requires  tracheoto- 
my. There  are  also  cases  where  there  is  marked  pharyngeal 
swelling,  together  with  edema  of  the  aryepiglottic  folds,  where 
tracheotomy  is  indicated.  Lastly,  if  the  surgeon  cannot  re- 
main wdthin  easy  reach  of  the  patient,  in  case  of  stoppage  of 
the  intubation  tube,  or  its  coughing  up,  it  might  be  safer  to 
perform  tracheotomy.  It  does  not  seem  necessary  to  give  the 
technic  of  intubation  or  tracheotomy,  for  excellent  descriptions 
of  these  operations  are  given  in  our  textbooks.  However,  the 
ingenious  method  of  Mosher's-^  intubation  deserves  mention, 
and  in  the  hands  of  some  should  prove  simpler  than  the  indi- 
rect method.  The  same  O'Dwyer  tubes  are  used,  only  it  is 
])erformed  with  a  straight  introducer,  through  a  laryngeal 
speculum.     If  the  direct^ method  is  used  for  diagnosis,  it  might 
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be  best  to  continue  the  operation  and    insert    the    tube  with 

Mosher's  introducer. 

.    The  writer  wishes  to  emphasize  the  following  points : 

1.  The  diagnosis  of  diphtheria  depends  primarily  on  finding 
the  organism.  Cultures  should  be  taken  of  every  sore  throat 
in  children,  and  likewise  suspicious  nasal  discharges.  But  in 
the  absence  of  a  positive  finding,  if  the  symptoms  point  to 
diphtheria,  antitoxin  should  be  given.  This  is  particularly 
important  if  the  symptoms  are  severe. 

2.  Much  larger  doses  of  antitoxin  should  be  given  in  diph- 
theria.    Textbooks  have  been  misleading  in  this  respect. 

3.  Laryngeal  cases  are  serious  partly  from  mechanical  ob- 
struction, requiring  prompt  relief  of  the  stenosis,  and  large 
doses  of  antitoxin.  Intubation  in  the  main  is  preferable  to 
tracheotomy.  Laryngologists  should  perfect  their  technic  in 
this  operation  until  it  becomes  a  fairly  simple  one. 

4.  Epidemics  of  diphtheria  are  kept  up  largely  by  ''car- 
riers." They  should  be  sought  out,  isolated,  and  the  abnor- 
mality treated.  Diseased  tonsils  and  adenoids  may  require 
removal. 
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LII. 

TWO  CASES  OF  PERFORATION  OF  THE  PETROUS 

PORTION  OF  THE  TEMPORAL  BONE  DUE  TO 

THE  CAPSULATED  BACTERIA. 

By  H.  B.  Graham,  M.  D., 

San  Francisco. 

In  the  Annals  of  Otology,  Rhinolocy  and  Laryngology 
for  December,  1910,  1  made  a  short  review  of  the  work  that 
had  been  done  on  the  capsulated  bacteria  in  the  acute  middle 
ear  infections.  Since  then  I  have  had  the  misfortune  to  operate 
two  cases  which  ilhistrate  the  insidiousness  and  burrcwino^ 
power  of  this  group  of  organisms.  I  append  the  two  histories 
and  photographs  of   the  temporal  bones. 

Case  1. — M.  D.,  age  50  years,  came  to  the  clinic  February 
19th,  with  a  history  of  having  had  a  severe  bronchitis  in  Jan- 
uary. About  February  5th  had  had  a  dull,  left-sided,  intermit- 
tent pain  in  the  head  with  hissing  noises  and  deafness  in  the 
left  ear.  No  discharge.  Examination  at  the  clinic  gave  a  right 
temporal  headache,  pain  over  left  ear,  with  a  marked  external 
otitis.  The  patient  did  not  return  to  the  clinic  until  March  3d, 
when  I  saw  him  for  the  first  time.  At  this  time  there  was  a 
subperiosteal  abscess  which  probably  came  from  the  mastoid. 
He  complained  of  pain  over  left  eye  and  of  slight  dizziness. 
There  was  no  nystagmus.  He  was  operated  March  4th.  I 
uncovered  the  sinus  and  dura  in  posterior  and  middle  fossae 
and  the  whole  mastoid  was  removed.  The  temperature,  both 
before  .and  after  the  operation,  for  two  days  ranged  between 
98°  and  99°  F.  On  March  7th  the  patient  was  feeling  well, 
the  pain  and  dizziness  had  left,  and  he  was  permitted  to  leave 
the  hospital.  On  March  8th  he  was  taken  to  the  City  and 
County  Hospital  unconscious,  with  a  temperature  of  102°  and 
pulse  120.     On  ]\Iarch  10th  exitus. 

Autopsy  Findings. —  (Dr.  Ophiils.) — Walls  of  the  mastoid 
cavity  were  made  up  of  apparently  normal  bone.     At  the  base 
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of  the  cavity,  near  middle  ear,  were  a  few  drops  of  thick  yellow 
pus;  postmortem  clots  and  liquid  blood  in  the  longitudinal 
sinus.  Meningitis  purulenta  at  base  of  brain.  Underneath 
the  tentorium,  about  1  cm.  laterally  from  internal  auditory 
canal,  there  is  a  hyperemic  spot  in  the  dura  about  1  cm.  in 
diameter  with  a  central  grayish  discoloration ;  underneath  the 
dura  there  is  a  large  ragged  opening  in  the  bone  about  1  cm. 
in  diameter ;  there  is  a  small  accumulation  of  pus  between  the 
bone  and  dura ;  at  the  bottom  of  the  cavity  there  is  an  opening 
in  the  bony  capsule  of  the  posterior  semicircular  canal.  In  the 
middle  ear  there  is  mucus  and  pus ;  the  mucous  membrane  is 
swollen  and  hyperemic.  From  the  middle  ear  a  fistulous  open- 
ing passes  through  the  temporal  bone  and  appears  on  the  pos- 
terior surface  at  the  spot  where  the  abscess  underneath  the 
dura  was  found.  Smears  from  the  middle  ear  and  meninges 
show  a  very  small  diplococcus  resembling  the  pneumococcus. 

In  this  case  the  initial  bronchitis,  followed  by  a  period  of  in- 
definite pains  in  the  head,  with  symptoms  referable  to  the  ear 
and  a  low  temperature,  apparently  over  a  long  period  of  time, 
would  have  led  to  an  earlier  diagnosis  and  operation  if  the 
patient  had  not  been  so  irregular  in  attendance  and  had  been 
more  communicative  when  in  the  clinic.  That  this  man  carried 
a  meningitis  about  with  him  for  days  before  he  died  or  was 
even  operated  can  hardly  be  doubted  from  the  appearance  of 
the  meninges  at  autopsy,  and  still  he  had  but  few  symptoms 
that  were  referable  to  the  meninges  at  the  time  of  operation. 
The  m.eningitis  due  to  these  capsulated  bacteria  is  an  extremely 
quiet  one  and  can  very  easily  be  overlooked  by  the  most  careful 
observer. 

Case  2. — A.  C,  age  49  years,  steward,  Scotchman.  Entered 
clinic  October  10,  1912,  complaining  of  pain  over  the  right  ear 
and  extending  to  the  top  of  the  head.  There  was  a  large 
amount  of  pus  in  the  nose  and  an  ethmoid  operation  was  done. 
Following  this  the  patient  disappeared,  and  entered  the  clinic 
again  October  30th,  stating  that  he  had  had  a  pneumonia  and 
pleurisy.  I  saw  the  patient  for  the  first  time  on  October  30th, 
when  he  had  an  abscess  behind  the  ear.  T  operated,  finding  pus 
under  the  periosteum  and  a  fi.stula  under  the  anterior  spinous 
process.  The  longitudinal  sinus  was  covered  with  granula- 
tions. The  temperature  was  normal  after  the  operation  and 
the  patient  supposedly  made  an  uneventful  recovery,  going  to 
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work  with  a  small  opening  behind  the  ear.  On  December  6th 
the  patient  was  readmitted  to  the  hospital  with  well-marked 
signs  of  a  meningitis.  Lumbar  ])unctiire  showed  a  turbid  fluid 
with  shreds.  The  temperature  rose  rapidly  from  101°  to  104?, 
pulse  from  90  to  150,  and  exitus  in  December. 

Autopsy  Findings. —  (Dr.  Ophiils.) — Scar  from  old  mastoid 
operation  on  left  side ;  opening  from  a  recent  operation  on  the 
right.  The  meninges  are  covered  with  a  thick  purulent  ex- 
udate. On  lifting  the  brain  from  the  petrous  portion  of  the 
right  temporal  bone  there  is  seen  an  opening  in  the  bone  at  the 
lateral  edge  of  the  temporal  ridge  about  1  cm.  in  diameter  and 
one-half  cm.  deep,  which  is  somewhat  crescent  shaped.  A  little 
cavity  is  fon.ned  by  the  defect  between  the  dura  and  the  bone, 
in  which  there  is  a  small  amount  of  pus.  This  cavity  connects 
by  a  fistula  with  the  middle  ear  at  a  point  on  the  floor  in  front 
of  the  eustachian  orifice.  The  bone  and  under  surface  of  the 
dura  are  covered  with  granulation  tissue.  The  middle  ear 
contains  a  mucopurulent  fluid,  and  pale  granulation  tissue 
covers  the  small  tones.  The  operated  area  consists  of  grayish 
red  granulation  tissue  several  millimeters  in  thickness.  There 
is  no  pus  in  the  internal  auditory  canal.  Left  middle  ear  nor- 
mal. Left  frontal  and  right  and  left  ethmoidal  sinuses  contain 
a  small  amount  of  mucopus.  There  is  a  syphilitic  atheroma  of 
the  aorta.  Smears  from  the  wound,  meninges,  lateral  ventricle, 
middle  ear,  subdural  abscess  and  lung  show  many  polynuclear 
leucocytes  and  many  encapsulated  diplococci  and  short  strep- 
locccci  and  streptococcus  mucosus. 

Tn  this  case  the  fistula  had  taken  a  course  diametrically  op- 
posite to  that  in  the  former  case,  the  one  appearing  in  the 
posterior,  the  otiier  in  the  middle  fossa. 

The  accom]ian\ing  illustrations  are  self-explanatory. 
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THE  SURGICAL  MANAGEMENT  OF  DISEASES  OF 
THE  FRONTAL  SINUS. 

By  Robert  Clnxim.ham  Myles,  M.  D., 

New  York. 

The  problem  as  to  the  best  method  of  surgical  procedure  in 
each  case  of  frontal  sinus  disease  has  created  many  anxious 
moments  of  serious  deliberation  for  the  conscientious  surgeon. 
The  cause,  process,  and  pathologic  stage  are  important  factors 
to  be  considered  in  oin-  plan  of  management. 

Cases  of  acute  frontal  sinusitis  with  obstructive  symptoms 
should  be  controlled  by  strict  discipline  for  the  patient,  and 
by  prompt,  watchful,  active,  and  definite  procedures  on  the 
part  of  the  attending  surgeon.  The  patient  should  be  ordered 
to  rest,  with  a  minimum  of  physical  exercise.  Temporary 
and  repeated  applications  of  solutions  of  adrenalin  chlorid 
and  cocain,  used  on  a  small  cotton  applicator,  under  the  an- 
terior end  of  the  middle  turbinal  and  within  the  nasofrontal 
canal,  will  frequently  relieve  the  ominous  and  threatening  de- 
structive pressure  within  the  sinus.  If  this  fails,  the  opera- 
tion for  the  removal  of  the  anterior  end  of  the  middle  turbinal 
should  be  performed,  and  drainage  of  the  sinuses  secured  by 
the  dilatation  probe  or  by  removal  of  a  part  of  the  anterior 
ethmoidal  cells  and  the  projecting  portion  of  the  nasal  process 
of  the  superior  maxillary  bone.  The  importance  of  limiting 
the  operative  area  as  much  as  is  consistent  with  securing  suf- 
ficient drainage  should  always  be  carefully  considered,  on  ac- 
count of  the  possibility  of  spreading  the  acutely  infective  pro- 
cess. The  writer  believes  that  we  would  be  justified  in  mak- 
ing a  temporary  drainage  externally  above  the  inner  canthus 
of  the  eye,  in  case  of  failure  of  attempts  to  relieve  the  disease 
intranasally,  because  he  believes  that  it  is  wiser  and  safer  to 
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delay  the  performance  of  the  radical  operation  for  about  three 
weeks  in  order  that  the  usual  virulence  of  the  infective  bacilli 
may  become  exhausted. 

The  proper  management  of  the  acute  and  subacute  cases  of 
frontal  sinusitis  will  lessen  the  number  of  chronic  cases  by  a 
large  percentage.  There  are  many  classes  of  types  of  cases 
of  chronic  frontal  sinusitis  demanding  a  nicety  of  individual 
judgment,  and  when  we  consider  the  responsibility  assumed 
by  the  authority  of  our  judgment,  we  are  well  aware  of  the 
hazard  encountered  in  making  statements  as  to  rules  for 
definite  methods  of  procedure.  Our  science  has  not  advanced 
far  enough  to  warrant  unerring  rules  of  accuracy  in  all  cases, 
but  it  is  with  pride  that  we  notice  the  wonderful  improvement 
which  has  been  made  in  the  treatment  of  the  diseases  and  in 
the  operative  technic  since  the  early  days  when  the  writer  was 
so  actively  struggling  in  the  mystic  meshes  of  these  complex 
cases. 

It  is  evident  that  the  pendulum  swings  too  far  with  all  of 
us  in  regard  to  the  internal  or  the  external  operation,  and 
it  is  also  evident  that  habit  or  bias  influences  our  methods 
of  procedure  when  a  cold  analysis  of  symptoms  and  physical 
conditions  should  determine  the  best  plan  of  surgical  man- 
agement. Very  serious  conditions  often  require  desperate 
remedies.  We  should  be  prepared  to  do  a  complete  radical 
operation  when  there  is  considerable  necrosis  of  the  mucous 
membrane,  periosteum,  or  of  the  bone,  with  or  without  per- 
foration of  any  of  the  walls.  When  there  is  a  neoplastic 
growth,  especially  of  a  malignant  nature,  an  external  radical 
operation  is  necessary,  though  there  may  be  an  exception 
in  some  cases  of  syphilis.  The  very  small  sinuses  can  be 
managed  by  the  open  method  througli  the  floor  beneath  the 
orbital  ridge,  without  much  facial  deformity. 

The  Killian  operation  is  the  best  method  of  procedure  in 
cases  of  serious  disease  of  the  large  sinuses,  especially  where 
previous  injudicious  and  incomplete  operations  have  been  per- 
formed. Sometimes  a  partial  Killian,  using  his  bridge  with 
the  open  method,  will  afford  the  best  results  in  certain  type's 
of  cases  of  the  latter  class.  Since  the  writer  many  years  ago 
adopted  the  habit  of  removing  the  anterior  end  of  the  middle 
turbinal,  most  of  the  ethmoid  cells,  and  a  part  of  the  nasal 
process  of  the  superior  maxillary  bone,  he  has  "managed  him- 
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self  out  of""  an  opportunity  to  operate  externally  in  over  90 
per  cent  of  his  cases. 

The  use  of  drainage  tubes  from  the  sinus  to  the  nose  has 
been  abandoned  after  the  performance  of  internal  operation, 
because  they  seemed  to  excite  that  granulation  tissue  which 
is  nearly  always  the  cause  of  the  failure  in  our  unsuccessful 
cases.  The  writer  has  always  condemned  semi-  or  thorough 
curettage  of  the  sinus  where  we  do  not  do  the  complete 
obliteration  operation.  Free  drainage  and  free  ventilation  are 
far  better  for  an  edematous  and  infiltrated  mucosa  than  a 
surgical  mutilation.  Irrigations  with  normal  salt  solution  or 
a  solution  of  boric  acid,  passed  up  through  the  enlarged  naso- 
frontal duct  with  the  author"s  malleable  silver  canula,  have 
proved  to  be  of  valuable  service  in  bringing  about  a  favorable 
result.  Filling  the  cavity  with  solutions  of  argyrol,  iodoform 
or  vaselin,  or  Beck's  paste  has,  at  times,  apparently  overcome 
very  stubborn  pathologic  conditions. 

In  conclusion,  the  writer  would  advocate  certain  rules  for 
the  surgical  management  of  the  diseases  of  the  frontal  sinus. 

1.  When  the  acute  cases  have  unbearable,  severe,  and 
continuous  pain  in  the  sinus  and  above  the  eyes,  attended 
with  profound  constitutional  symptoms — fever,  chills,  and 
depression — we  should  proceed  in  a  definite  manner  to  relieve 
the  pressure,  if  necessary,  by  doing  a  submucous  operation 
on  an  obstructive  deflected  septum  and  by  removal  of  the 
anterior  end  of  the  middle  turbinal,  a  part  of  the  anterior 
ethmoidal  cells,  and  the  nasal  process  of  the  superior  maxil- 
iary  bone;  and,  if  this  fails,  should  make  a  small  incision  in  the* 
skin  above  the  inner  canthus  of  the  eye  and  a  small  opening 
in  the  bone — a  radical  operation  to  follow  a  few^  weeks  later, 
if  necessary. 

2.  Chronic  cases  should  be  treated  by  the  external  operation 
where  there  is  evidence  of  bone  necrosis,  either  with  or  with- 
out perforation;  for  neoplasm,  especially  of  malignant  nature; 
for  meningeal  symptoms  w'hich  are  probably  due  to  sinus  dis- 
ease ;  for  continued  attacks  of  severe  pain  and  discharge  mixed 
with  pus  and  decaying  debris ;  and  to  satisfy  patients  who  de- 
mand relief  from  recurring  attacks  of  frontal  sinusitis  after 
failure  to  obtain  relief  by  the  internal  operation. 

The  Killian  operation,  combined  with,  removal  of  the  an- 
terior ethmoidal  cells  and  nasal  process  of  the  superior  max- 
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illary  bone,  has  proved  to  be  a  most  satisfactory  method  in 
cases  of  large  sinuses.  The  drainway  into  the  nose  from  the 
space  where  the  sinus  had  been  should  be  kept  open  by  tubes 
until  the  open  space  under  the  bridge  has  become  obliterated. 
Compression  over  the  sinus  will  aid  materially  in  hastening 
the  healing.  The  use  of  the  artificial  blood  clot — either  com- 
bined with  paraffin  or  not — will  decidedly  relieve  many  of  the 
objectionable  deformities. 


LIV. 

REPORT    OF    A    CASE    OF    ULCERATION'    OF    THE 
LARYNX:    PERICHONDRITIS    OF    THE  ARYTE- 
NOID CARTILAGES.  ABSCESS  AND  PARTIAL 
EXFOLIATION  OF  BOTH  CARTILAGES 
RESULTING    FROM    TYPHOID 
FEXER* 

ByJ.  H.Bryan.  M.D., 

W  AS'-IINtllON',  D.   C. 

This  case  is  reported  in  order  to  emphasize  the  importance 
of  making  regular  and  systematic  examinations  of  the  upper 
air  passages,  especially  of  the  larynx,  in  all  cases  of  typhoid 
fever,  in  order  to  detect  the  early  changes  that  take  place  in 
the  mucous  membranes  of  the  upper  air  passages  in  this 
disease. 

( )n  the  night  of  October  12,  1912,  1  was  called  to  see  Major 
C.  U.  S.  A.,  aged  forty  years,  at  the  Walter  Reed  Hospital, 
suttering  from  a  severe  case  of  typhoid  fever,  then  in  about 
the  fiftieth  day  of  the  disease.  I  was  called  to  see  the  patient 
because  of  his  difficulty  in  breathing  and  loss  of  voice.  The 
following  history  was  given  me  by  the  attending  surgeon: 
In  September  this  officer  returned  to  his  duties  in  Washing- 
ton, after  a  western  trip,  suffering  from  typhoid  fever.  The 
disease  ran  rather  a  severe  course  from  the  beginning,  with 
high  temperature  and  several  severe  intestinal  hemorrhages. 
The  temperature  gradually  subsided,  and  wdthin  a  week  or  ten 
days  of  my  seeing  the  case  he  was  supposed  to  be  convalescing. 
About  four  days  before  I  was  called  to  see  him,  the  patient 
was  thought  to  have  taken  cold,  a  slight  laryngitis  developed, 
accompanied  by  a  cough  and  a  husky  voice,  but  at  no  time  did 
he  complain  of  any  pain  in  the  region  of  the  larynx. 

When  I  saw  the  patient,  he  presented  a  very  emaciated  ap- 
pearance, with  an  anxious  expression  of  the  face,  skin  bathed 


*Read  before  the  American  Laryngological  Association,  Washing- 
ton, May,  1913. 
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with  sweat,  respiration  rapid  and  shallow,  temperature  100°, 
pulse  small,  thready,  and  rapid,  and  voice  husky.  Laryngo- 
scopic  examination  showed  fauces  very  much  congested,  but 
no  ulceration  in  this  region.  There  was  extensive  swelling 
of  the  right  ventricular  band,  which  overlapped  and  partially 
obscured  the  corresponding  true  vocal  cord,  which  was  in  the 
median  line  and  did  not  move  on  deep  inspiration ;  there  was 
also  seen  a  deep  ulceration  on  the  under  surface  of  the  ven- 
tricular band,  which  seemed  to  extend  to  the  free  margin  of 
the  true  vocal  cord.  Both  arytenoid  cartilages  were  markedly 
swollen  and  posteriorly  were  bathed  in  a  thin,  grayish  secre- 
tion, probably  purulent  in  character.  The  left  vocal  cord 
moved  somewhat  on  inspiration,  leaving  a  narrowed  glottis, 
sufficient,  however,  to  admit  of  respiration. 

The  gravity  of  the  situation  was  explained  to  the  family 
and  a  tracheotomy  advised,  but  owing  to  the  fact  that  he 
seemed  to  be  breathing  deeper  and  was  more  quiet,  I  left  him 
about  midnight,  cautioning  the  surgeon  in  charge  to  do  an  im- 
mediate tracheotomy  if  his  respiratory  difficulty  increased.  I 
saw  the  case  again  the  next  morning  at  ten  o'clock,  and  while 
the  patient  had  passed  a  restless  night,  he  seemed,  on  the 
whole,  somewhat  improved  as  to  his  local  condition,  but  not  so 
well  generally.  The  examination  of  his  larynx  showed  the 
condition  about  the  same  as  when  last  seen  at  midnight,  with 
the  exception  that  the  excursion  of  the  left  vocal  cord  was 
greater,  giving  a  much  wider  chink  to  the  glottis  and  thereby 
admitting  of  freer  respiration.  The  consent  of  the  family 
having  been  obtained,  it  was  arranged  that  I  should  return  to 
the  hospital  at  two  o'clock,  when  a  tracheotomy  would  be 
done.  I  had  not  been  away  from  the  hospital  more  than  an 
hour  when  the  patient  had  a  severe  coughing  spell  which 
brought  about  a  spasm  of  the  larynx,  necessitating  an  imme- 
diate tracheotomy,  which  was  done  by  Captain  Smith,  the  med- 
ical officer  in  charge  of  the  case.  The  patient  did  not  breathe 
after  the  trachea  was  opened,  and  died  almost  immediately, 
although  stimulation  and  artificial  respiration  were  resorted 
to.  Owing  to  the  prolonged  illness,  the  patient's  heart  was 
greatly  weakened,  and  his  death  was  due  to  heart  failure  about 
the  time  the  trachea  was  opened. 

The  larynx  was  removed,  and  unfortunately  placed  in  Miil- 
ler's  fluid,  which  discolored  the  specimen.     The  following  day 
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Major  Russell  of  the  Army  ^ledical  School  and  I  opened  the 
larynx  and  found  the  following-  conditions:  The  right  ven- 
tricular band  swollen,  and  'a.  large  ulceration  on  its  under  sur- 
face ;  the  true  vocal  cord  ulcerated  on  its  free  margin ;  both 
arytenoid  cartilages  completely  detached  and  lying  loose  in 
their  capsules,  the  right  cartilage  being  held  in  position  by 
only  a  small  membranous  attachment.  A  bacteriologic  exam- 
ination made  by  Major  Russell  proved  negative. 

PHOTOGRAPH  OF  SPECIMEN. 

The  photograph  of  the  specimen  does  not  show  the  destruct- 
ive changes  that  were  found  in  the  larynx  as  clearly  as  the 
natural  specimen — the  shadow  is  so  deep  that  the  right  aryte- 
noid cartilage  is  seen^with  some  difficulty — but  it  is  sufficiently 
distinct  to  enable  us  to  see  the  destructive  changes  that  have 
taken  place. 

In  the  light  of  what  has  been  accomplished  by  antityphoid 
vaccination  in  the  United  States  army,  it  may  be  asked  why 
this  officer  had  not  been  immunized.  Several  years  ago  he 
contracted  pulmonary  tuberculosis,  and  for  a  while  was  under 
treatment  for  this  disease  at  Fort  Bayard,  but  later  was  dis- 
charged cured  and  returned  to  duty  in  Washington.  In  view 
of  his  previous  tubercular  history,  and  as  tuberculosis  is  a  well 
recognized  contraindication  to  typhoid  vaccination,  it  was 
deemed  unwise  to  subject  him  to  this  treatment. 

This  brings  up  a  very  interesting  point  in  connection  with 
typhoid  prophylaxis,  and  that  is,  that  typhoid  vaccine  acts  very 
much  in  the  same  way  as  tuberculin,  with  a  constitutional  re- 
action and  fever  lasting  several  days.  Some  French  surgeons 
claim  to  have  had  cases  in  which  latent  tubercular  lesions  have 
been  excited  and  made  quite  evident  after  typhoid  vaccination. 

Owing  to  the  insidious  character  of  the  development  of  this 
complication,  it  is  wise  that  a  laryngeal  examination  should  be 
frequently  made  of  typhoid  cases,  especially  so  when  there  is 
the  slightest  change  noted  in  the  ctiaracter  of  the  voice,  cough, 
or  difficulty  in  respiration.  Jackson,^  in  a  very  interesting 
article  on  this  subject,  after  a  study  of  360  cases,  quotes  Dr. 
John  W.  Boyce  on  this  point,  who  says  it  is  a  question  of 
great  interest  whether  it  is  possible  for  these  affections  to 
cause  a  fatal  termination  without  such  symptoms  as  shall 
plainly  indicate  the  nature  of    the    occurrence.     He    further 
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says,  theoretically  it  seems  impossible  that  a  man  should  choke 
to  death  without  the  conspicuous  symptoms  of  asphyxia,  par- 
ticularly cyanosis,  but  observatioiT  has  convinced  "him  that  it 
is  only  too  true;  that  these  cases  may  sink  away  as  peacefully 
as  a  baby  goes  to  sleep,  and  that  one  may  not  in  the  least 
suspect  what  is  happening. 

Jackson  divided  his  cases  into  subacute  catarrhal  laryngitis, 
ulcerative  laryngitis,  and  perichondritis.  The  first  was  found 
to  be  present  in  227  cases  (or  63  per  cent),  the  second  in  68, 
and  the  third  in  17,  of  the  360  cases. 

St.  Clair  Thompson,-  in  the  chapter  on  laryngeal  complica- 
tions in  typhoid  fever,  in  his  work  on  "Diseases  of  the  Nose' 
and  Throat,"  gives  the  frequency  of  occurrence  from  the 
European  standpoint  as  follows:  Landgraf,  11  per  cent  of  all 
fatal  cases ;  Griesinger,  26  per  cent  of  all  fatal  cases ;  Kant- 
hafck,  26  per  cent  of  all  fatal  cases;  Ouskow.  30  per  cent  of  all 
fatal  cases. 

It  is  difficult  to  arrive  at  any  conclusion  as  regards  the  com- 
parative frequency  of  this  complication  of  typhoid  fever  in 
this  country  and  abroad.  The  figures  given  by  Jackson  seem 
to  show  that  a  much  larger  number  of  cases  of  laryngeal 
involvement  occur  in  this  country  than  is  indicated  by  the  fig- 
ures given  by  Thompson.  The  epidemic  in  which  Jackson 
made  his  observations,  however,  was  an  unusually  severe  one, 
and  his  subjects  were  largely  of  a  poorly  nourished  type,  and 
this  may  account  for  the  apparently  greater  frequency  of  this 
complication   in  this   country. 

We  will  not  be  able  to  get  at  the  truth  of  this  matter  until 
more  careful  observations  are  made,  not  only  in  the  hospitals, 
but  in  private  practice  as  well. 
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VASOMOTOR  DISTURBANCES  OF  THE  UPPER  AIR 

TRACT. 

•» 
By  C.  W.  Riohardson,  M.  D., 

W'ashixgto.v. 

During  the  past  fiew  years  it  has  been  my  observation  that 
the  rhinologist  is  beginning  to  appreciate  the  fact  that  the 
upper  air  tract,  especially  the  nasal  tract,  is  not  an  independ- 
ent oi-gan  of  the  body,  but  that  it  is  part  of  an  organism  and 
is  influenced  pathologically,  to  a  large  extent,  by  disturbances 
in  other  organs  and  systems  of  the  body.  Acting  upon  this 
gradually  increasing  impression  among  rhinologists,  members 
of  our  specialty  are  looking,  or  beginning  to  look,  beyond  the 
nose  to-  determine  the  cause  of  and  remove  the  conditions 
which  bring  "about  various  diseased  activities  within  the  nasal 
chambers.  One  is  impressed  with  the  increased  frequency 
with  which  very  excellent  and  timely  papers  are  appearing 
in  the  journals  bearing  upon  and  elucidating  points  treating 
upon  this  corelationship  of, the  nasal  organ  and  the  bodily 
condition,  evidenced  by  thought,  research  and  keen  study-, 
often  with  reports  of  cases  bearing  upon  some  important  tyj^e 
of  interrelationship.  My  only  excuse  for  reciting  the  few 
words  I  shall  bring  to  you  is  that  the  subject  is  such  an  impor- 
tant one  that  it  should  be  furthered  in  every  way  that  our 
feeble  insistence  can  carry  it.  One  is  impressed  with  the  de- 
creasing "frequency  with  which  intranasal  operative  work  is 
now  bdhg  done  for  vasomotor  disturbances  of  the  upper  air 
tract.  "Some  years  ago  it  was  the  common  procedure  to  cau- 
terize 'and  remove  turbinates  for  this  disturbance.  I  regret 
.to  no'te  that,  even  at  the  present  day,  this  type  of  surgery  is 
too  much  indulged  in  in  efforts  to  relieve  this  condition.  It 
has  been 'my  experience  that  this  form  of  nasal  disorder,  if 
thoroitghly  studied  from  its  general  aspect  and  those  condi- 
tions which  are  instrumental  in  provoking  it,  can  be  relieved 
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or  removed  and  a  moderate  degree  of  simple  nasal  treatment 
instituted,  in  which  surgery  plays  no  part,  a  resolution  with 
permanent  return  to  the  normal  can  be  assured. 

Only  a  few  months  ago  I  discharged  from  my  care  a  case 
exemplifying  this  condition,  upon  which  a  submucous  opera- 
tion for  restoration  of  a  deflected  septum  had  been  done.  The 
operation,  as  far  as  I  could  see,  had  been  attended  with  a  per- 
fect operative  result,  but  the  patient  had  never  received  any 
beenfit  so  far  as  his  breathing  was  concerned.  The  septum 
was  perfectly  straight,  but  the  sodden,  swollen  turbinates 
filled  in  all  the  breathing  space.  Proper  instruction  as  to  diet, 
exercise  and  avoidance  of  overwork  and  excessive  nervous 
zeal,  with  mild  local  treatment,  resulted  in  a  rapid  improve- 
ment and  later  a  complete  restoration  of  the  normal  lumen  of 
the  nasal  cavities. 

Another  type  of  case  which  I  fear  also  the  rhinologist  has 
too  lightly  considered  in  the  past  is  the  large  group  of  cases 
wherein  there  is  more  active  congestion  of  the  turbinates, 
with  intermittent  turgescence  of  varying  degrees.  Close 
inquiry  in  many  of  these  cases  w-ill  demonstrate  that  the  dis- 
turbance is  brought  about  and  maintained  by  faulty  meta- 
bolism and  autointoxication.  All  methods  of  local  treatment 
of  a  surgical  character  employed  to  relieve  such  conditions, 
independent  of  a  proper  appreciation  of  their  general  causa- 
tion, are  attended  with  only  temporary  relief.  It  is  only 
through  a  careful  consideration  of  these  cases  from  the  gastro- 
intestinal aspect,  and  the  application  of  the  proper  therapeutic 
treatment  along  these  lines,  that  a  permanent  resolution  can 
be  hoped  for  and  maintained.  How  often  are  the  middle,  and 
even  the  inferior,  turbinates  more  or  less  sacrificed  in  the 
attempts  to  relieve  these  conditions,  when  the  result  could 
have  been  more  certainly,  rationally,  and,  for  the  well  being  of 
the  patient,  m.ore  satisfactorily  accomplished  by  properly  ap- 
plied therapeutic  measures. 

Another  series  of  cases  which  claim  our  attention  and 
that  are  provocative  of  disturbance  within  the  upper  air  tract 
are  those  produced  by  errors  in  diet.  It  has  been  my  obser- 
vation that  investigation  of  the  diet  of  patients  will  often  lead 
us  to  ascertain  the  cause  of  many  cases  of  turgescence  of  the 
turbinates  and  various  reflex  disturbances  in  the  oral  and  naso- 
pharynx.    In  many  such  cases  we  will  find  the  ]:)atients  are 
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partaking  too  largely  of  carbohydrates  and  sugar.  Such  pa- 
tients are  usually  overfed,  improperly  clad,  and  do  not  take 
the  requisite  amount  of  physical  exercise.  The  proper  regu- 
lation of  the  diet  and  due  regard  to  the  habits  of  living  will 
aid  us  very  materially  in  bringing  about  restoration  to  the  nor- 
mal in  this  class  of  cases.  Besides  these  cardinal  general 
conditions  cited,  there  no  doubt  occur  to  many  of  you  others 
that  could  be  brought  forward  wherein  the  chemistry  of  food, 
the  biochemic  action  of  various  secretions,  and  the  develop- 
ment of  toxins  within  the  body  excite  these  deleterious  actions 
directly  or  indirectly  upon  what  is — for  want  of  a  better  term 
— designated  the  vasomotor  system  of  the  respiratory  tract. 
It  is  only  my  intention  in  this  short  paper,  in  a  general  way, 
to  aid  in  impressing  again  the  important  fact  that  there  are 
many  disturbances  of  the  general  system  which  influence  the 
upper  air  tract  from  a  pathologic  point  of  view,  and  the  rela- 
tionship of  these  to  the  disturbances  noted  jnust  be  thoroughly 
weighed  before  any  operative  measure  is  resortetl  to ;  other- 
wise, disappointment  may  not  only  be  keenly  felt  by  the  pa- 
tient, but  also  by  the  operator,  as  the  result  of  illmeasured 
intranasal  operative  efforts. 
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Paper:   The  Modus  Operandi  of  Galvanic  Nystagmus.* 
By  I.kster  Me.\d  Hui'.itv,  M.  D. 

DISCUSSION". 

Dr.  Phillips  said  that  he  had  had  the  pleasure  of  reading 
Dr.  Hubby's  paper,  and  had  already  congratulated  him  on  the 
very  effective  work  done  in  presenting  a  clear  and  lucid  ex- 
planation of  the  action  of  galvanic  irritation  upon  the  semi- 
circular canals.  The  diseases  of  the  labyrinth  are  of  great 
interest  to  all  otologists,  and  it  was  necessary  only  to  look 
over  the  programs  of  the  section  for  the  past  year  to  note 
how  much  the  minds  of  the  members  are  turning  to  this  topic, 
and  to  see  how  much  has  been  accomplished  in  this  line.  Not- 
withstanding all  this,  we  are  still  very  much  in  the  dark  regard- 
ing the  practical  application  of  the  knowledge  possessed,  which 
is  necessarily  still  incomplete.  The  work  which  is  being  done, 
however,  and  the  various  papers  which  are  being  presented 
are  helping  to  settle  many  questions.  Dr.  Phillips  said  that  he 
had  not  himself  given  this  phase  of  the  subject  the  time  and 
attention  which  Dr.  Hubby  had  devoted  to  it,  and  therefore 
hardly  felt  competent  to  discuss  it.  Dr.  Phillips  said  that 
Dr.  Hubby  had  done  most  of  this  work  in  his  service,  and 
expressed  the  hope  that  other  of  the  younger  men  would  con- 
tinue work  along  this  line. 

Dr.  Isidore  FriksnEr  said  that  all  the  members  of  the  section 
should  I)e  grateful  to  Dr.  Hubby  for  his  excellent  paper.  There 

*See  page  638. 
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are  no  other  tests  of  ear  conditions  that  are  fraught  with  so 
much  of  discomfort  to  the  physician  as  well  as  to  the  patient, 
and  the  utmost  patience  on  the  part  of  both  is  required.  The 
results  of  galvanic  tests  are  so  surprising  in  their  lack  of 
uniformity  that  it  seems  impossible  to  evolve  a  classical  picture. 
In  suppurative  labyrinthine  disease  the  galvanic  test  gives  us 
little  or  no  information.  We  know  from  the  experiments  of 
Marx  and  from  the  examinations  of  Neumann  and  Ruttin  that 
there  is  a  reaction  to  galvanism  long  after  the  labyrinth  is  de- 
stroyed. He  was  surprised  in  noting  Dr.  Hubbys  work  to 
observe  the  effect  of  the  galvanic  current  upon  the  auditory 
apparatus,  at  times  increasing  and  again  abolishing  tinnitus. 
That  seems  to  be  an  exceedingly  fruitful  field  of  study.  There 
are  many  socalled  cases  of  chronic  catarrhal  otitis  where,  in  all 
probability,  we  are  dealing  primarily  with  neuritides  and  sec- 
ondarily with  atrophic  changes  in  the  end  organs,  and  since 
observing  Dr.  Hubby  s  work  he  has  wondered  whether  the 
galvanic  test  would  not  off^er  some  help  in  differentiating  these 
conditions. 

Dr.  Ballin  said  that  the  subject  of  galvanic  nystagmus  as 
presented  by  Dr.  Hubby  was  of  great  interest,  but  it  is  to 
be  regretted  that  the  consideration  of  a  subject  like  this  leaves 
us  still  very  much  in  the  dark,  for  all  such  papers  are  neces- 
sarily based  upon  theory  and  not  uix>n  practical  experiments. 

One  of  the  most  carefully  prepared  papers  on  this  subject 
that  he  had  seen  was  published  by  Briinings,  dealing  with  the 
cataphoresis  theor>',  and  that  the  flow  of  the  stream  of  endo- 
lymph  is  affected  by  the  application  of  the  anode  and  cathode 
to  the  mastoid  region.  You  get  a  flow  of  the  endolymph  in 
one  direction  upon  the  application  of  the  cathode,  and  the  re- 
verse when  the  anode  is  applied.  This  theory  does  not  seem 
to  be  generally  recognized,  however.  Marx  of  Heidelberg  car- 
ried on  a  series  of  experiments  on  cats.  In  some  of  the  ani- 
mals he  filled  the  labyrinth  with  lead,  while  in  others  he  de- 
stroyed the  labyrinth  entirely.  L'pon  applying  the  galvanic 
current  he  found  that  there  was  still  a  reaction  in  the  form  of 
a  perceptible  nystagmus.  These  tests  tend  to  show  that  the 
galvanic  nystagmus  is  due  to  irritation  of  the  nerve  endings, 
and,  as  Dr.  Hubby  says,  to  the  nerve  endings  in  the  cristae. 
The  nystagmus  produced  by  the  caloric  and  rotatory  tests  are, 
however,  the  most  reliable.     It  is  found,  however,  that  when 
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the  labyrinthine  structures  were  destroyed  by  pus,  etc.,  a  gal- 
vanic reaction  could  still  be  obtained.  According  to  Neumann, 
when  he  did  nOt  get  this,  he  claimed  that  its  absence  was  due 
to  a  retrolabyrinthine  condition,  and  that  he  could  thereby  de- 
tect whether  the  lesion  was  located  in  the  retrolabyrinthine  or 
in  the  labyrinth  itself.  Of  course,  this  is  all  theory,  but 
Dr.  Hubby's  paper  had  certainly  awakened  thought  for  fur- 
ther investigation. 

Dr.  McCoy  also  congratulated  Dr.  Hubby  upon  his  interest- 
ing paper.  Sucli  papers  have  both  a  theoretical  and  a  practical 
value.  We  cannot  write  or  talk  too  much  about  the  labyrinth 
at  present,  for  all  the  knowledge  concerning  it  seems  to  be 
confined  to  the  otologists.  It  is  surprising  to  note  how  very 
little  most  general  physicians  seem  to  know  about  such  condi- 
tions. He  had  recently  been  called  in  consultation  with  a 
physician  whose  opinion  he  values  highly  on  most  topics.  This 
physician  had  asked  him  to  open  the  ear  drum  of  a  woman 
patient,  which  he  did.  The  physician  said  that  he  would  look 
after  the  case,  and  five  days  later  he  stated  to  Dr.  McCoy  that 
this  patient  had  tried  to  get  up  in  the  middle  of  the  night,  and 
was  seized  with  a  vertigo,  and  felt  as  if  she  were  being  turned 
about;  she  returned  to  bed  and  waited  in  this  condition  till 
morning  for  the  physician,  and  he  said  she  had  an  attack  of 
hysteria.  She  was  having  some  trouble  with  her  husband.  He 
treated  her,  and  then  asked  Dr.  McCoy  to  see  her  two  days 
later.  She  then  had  quite  a  marked  spontaneous  nystagmus, 
and  yet  this  physician  had  no  conception  of  what  was  going  on 
in  the  internal  ear. 

We  cannot  read  or  publish  too  much  about  the  labyrinth,  for 
it  makes  the  subject  more  widely  known  and  calls  attention  to 
it.  Dr.  McCoy  said  that  he  had  hoped  that  Dr.  Hubby  would 
make  some  suggestions  as  to  how  to  make  galvanism  more 
practicable.  Up  to  the  present  time  it  has  been  more  or  less 
discarded  because  of  the  dictum  of  Neumann  concerning  it. 
The  only  improvement  is  that  we  may  differentiate  it  by  the 
fact  that  on  the  side  on  which  the  labyrinth  is  affected  we  have 
to  use  a  stronger  current  to  produce  nystagmus. 

Dr.  Hubby  said  that  galvanism  makes  the  nerve  more  irri- 
table, and  in  this  way  we  may  be  able  to  bring  out  a  spontaneous 
nystagmus ;  sometimes  we  think  we  have  it  but  we  are  not  sure. 
The  theory  of  Barany  and  that  presented  by  Dr.  Hubby  are 
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very  interesting.  Dr.  McCoy  said  that  he  would  be  inclined  to 
accept  the  view  presented  by  Dr.  Hubby.  He  thought  it  more 
logical  than  the  view  of  either  Barany  or  Briining.  It  seems  to 
cover  the  field  thoroughly  and  practically. 

Dr.  Fowler  said  that  it  was  practically  impossible,  even  for 
one  who  had  looked  into  the  subject  quite  carefully,  to  follow 
the  spoken  argument  of  a  paper  like  Dr.  Hubby's.  The  facts 
and  the  references  to  the  labyrinth  come  with  such  rapidity 
that  one  cannot  keep  in  mind  exactly  what  the  speaker  is  say- 
ing, and  therefore  it  would  be  useless  to  attempt  to  discuss 
many  of  the  points  which  suggest  themselves,  but  by  making 
a  diagram  upon  the  blackboard  he  thought  he  would  be  able  to 
present  one  or  two  more  points  simply  and  clearly. 

Dr.  Hubby  had  spoken  of  the  impossibility  of  electrically 
stimulating  the  semicircular  canals  individually.  The  same 
difficulty  enters  into  every  test  method  ^hat  we  have  today. 
Any  fluid  current  in  one  must  necessarily  cause  a  current  in 
another  canal,  either-  by  pressure  or  siphonage,  the  latter  espe- 
cially in  the  two  vertical  canals,  on  account  of  their  joining. 
A  like  way  with  the  horizontal  canals,  etc. ;  tlie  disturbance  may 
not  cause  an  actual  current,  but  a  tendency  to  change  in  the 
movement  of  the  current  in  some  degree.  H  we  bear  in  mind 
the  exact  relationship  of  the  orifices  of  the  canals  to  each  other, 
light  will  be  thrown  upon  these  tests  and  explain  why  they  are 
not  more  accurate.  The  wonderful  thing  is  that  they  are  as 
accurate  as  they  have  been.  He  had  made  measurements  on  the 
actual  bones  of  all  of  these  parts,  and  these  explain  certain  re- 
sults obtained  in  practice  from  rotation,  but  it  w  ould  be  impos- 
sible for  the  members  to  follow  the  data  off  hand.  The  hydrauhc 
interrelation  of  these  canals  shotdd  also  be  considered,  although 
it  may  be  that  is  not  the  important  factor  in  their  action.  The 
placing  of  the  maculae  of  the  canals  is  very  suggestive.  It  can 
be  easily  seen  that  they  may  be  affected  by  pressures  in  or 
of  the  endolymph.  due  to  the  centrifuging  or  flow  of  this  fluid, 
whereas  the  maculie  of  the  utricle  and  saccule  are  so  placed 
that  they  may  be  influenced  by  the  faintest  changes  of  press- 
ures, but  not  by  fluid  flows.  It  may  be  that  it  is  a  combination 
of  the  endolymph  flow  in  the  canals  and  the  pressure  in  the 
larger  sacs  which  determines  the  labyrinthine  influences. 

Dr.  George  E.  Davis  agreed  with  Dr.  McCoy,  that  the 
whole  subject  was  difiicuit  and  not  well  understood  by  the 
general  practitioners,  indeed  not  by  all  specialists. 
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Dr.  Hubby's  explanation  of  the  mechanism  of  the  reflex  of 
galvanic  nystagmus  was  most  interesting-  if  not  entirely  con- 
vincing. It  must  be  borne  in  mind  that  nystagmus  is  a  reflex 
produced  by  some  stimulation  or  irritation  in  various  ways — 
mechanically,  chemically  and  electrically.  The  different  tests 
employed  to  elicit  this  impulse  may  be  explained  on  different 
lines. 

(1)  Mechanically,  by  the  stress,  pressure  or  momentuni  of 
the  endolymph  current  produced;  (a)  by  rotation;  (b)  by 
air  pressure  or  rarification,  if  a  fistula  be  present ;  (c)  calor- 
ically  by  hot  or  cold  water. 

(2)  Chemically,  by  the  application  of  irritants  directly 
to  the  end  organs  of  the  static  labyrinth. 

(3)  Electrically,  by  the  application  of  the  galvanic  cur- 
rent. 

Different  theories  have  been  ofifered  in  explanation  of  the 
galvanic  as  well  as  the  other  reflexes.  Xeimiann  claims  that 
the  mechanism  of  the  galvanic  reflex  and  the  caloric  reflex  is 
more  or  less  similar.  Heat  and  the  cathode  or  negative  elec- 
trode have  a  stimulating  effect  on  the  end  organs  of  the 
labyrinth,  whereas  cold  and  the  anode  or  positive  electrods 
have  a  sedative  effect. 

Another  theory  of  the  galvanic  test  is  that  it  establishes  an 
endolymph  movement  by  kataphoresis  and  thus  prod^lces 
nystagmus  mechanically,  as  in  the  rotation  and  caloric  tests. 
However,  it  does  not  seem  to  him  possible  to  explain  the  gal- 
vanic nystagmus  reflex  on  the  mechanical  theory,  for  the  rea- 
son that  you  cannot  limit  or  circumscribe  the  effect  of  the 
galvanism  on  any  particular  crista,  and,  moreover,  the  current 
aft"ects  the  nerve  trunk  as  well  as  the  nerve  end  organ,  for  it 
is  well  known  that  nystagmus  may  be  elicited  galvanically, 
even  after  the  destruction  of  the  labyrinth.  Moreover,  the 
galvanic  test  is  not  practical  for  two  reasons :  in  the  first 
place,  it  is  not  accurate,  and  in  the  second  place,  it  is  very 
painful  to  the  patient. 

Dr.  Hubby,  in  closing  the  discussion,  said  that  nearly  all 
who  had  discussed  liis  paper  had  spoken  of  the  impracticable 
side  of  the  galvanic  tests,  and  he  agreed  with  most  of  what 
had  been  said. 

In  many  patients  one  can  get  no  nystagmus  whatever  with 
the  amount  of  current  that  can  be  used.     Therefore  the  sug- 


SOCIETY    PROCEEDINGS.  825 

gestion  that  it  be  used  as  a  differential  test  between  laby- 
rinthine and  retrolabyrinthine  disease  is  of  no  value.  A  step 
in  the  right  direction,  although  considered  by  many  a  play- 
thing, is  the  nystagmograph  of  Buys  of  Brussels.  He  claims 
that  with  his  little  capsule  which  he  puts  over  the  eye  he  can 
detect  nystagmus  when  using  only  a  slight  current.  The  ap- 
paratus, however,  is  cumbersome  and  expensive. 

He  had  not  spoken  of  the  cochlear  nerve  tests,  for  he 
thought  he  had  too  much  extraneous  matter  in  the  paper  as  it 
was. 

Briining's  theory  that  galvanic  stimulation  of  the  vestibular 
nerve  was  produced  by  a  movement  of  the  endolymph  was  dif- 
ficult to  harmonize  with  the  fact  that  with  galvanism  you  can 
produce  nystagmus  whether  the  endolymph  is  there  or  whether 
the  canals  are  all  destroyed. 

He  did  not  wish  to  give  the  impression  tbat  he  considered 
irritation  of  the  crista  in  the  rotational  and  caloric  tests  was 
due  solely  to  pressure.'  But  he  thought  it  must  be  some  com- 
bination of  variations  in  pressure,  torsion,  and  stretching  of 
the  hair  cells. 

He  also  thought  that  the  combined  hair  cells  of  a  crista  were 
in  a  state  of  either  hyperirritation,  normal  irritation,  or  hypo- 
irritation. 

Dr.  Glogau  nsked  if  Dr.  Hubby  had  made  experiments  on 
animals,  to  whifch  Dr.  Hubby  replied  in  the  negative.  Dr. 
Glogau  rejoined  that  he  merely  wished  to  know  what  experi- 
ments had  enabled  him  to  arrive  at  his  theory. 

Dr.  Hubby  replied  that  it  rested  on  the  work  of  himself  and 
others  in  trying  to  find  some  explanation  which  would  fit  all 
the  known  facts.     It  was  purely  theorizing. 

Dr.  Glogau  asked  whether  Dr.  Hubby  thought  this  was 
somewhat  different  from  the  others.  He  would  like  to  have 
the  theory  tested  in  a  series  of  experiments  on  either  people  or 
animals,  and  then  try  the  conclusions. 

Dr.  Hubby  replied  that  we  know  certain  facts,  and  we  try 
to  find  a  theory  to  fit  these  facts.  That  was  all  that  could  be 
said.  You  can  experiment  on  animals  or  on  persons  and  get 
certain  results,  and  then  try  to  explain  the  results.  Previous 
theories  did  not  seem  to  explain  the  phenomenon,  and  he  had 
tried  to  find  something  that  would.  Of  course  the  exact 
mechanism  of  the  stimulation  of  the  hair  cells  in  the  crista 
in  movements  of  the  endolymph.  etc.,  is  still  in  doubt. 
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Meeting  of  May  12,  igi^. 

Symposium  on  Radiography  of  the  Mastoid. 

Exhibition  of  Radiograms  Illustrating  the  Pathology  of  Mastoiditis.^^ 

By  Hknry  S.  Birkktt,  M.  D. 

Radiographic    Findings    Illustrating   the    Anatomic    Development    of 
the  Mastoid  Bone.      (Stereopticon    Demonstration.)! 

By  Wm.  H.  Stewart,  ^l.  D. 

Radiography  as  an  Aid  in  the  Diagnosis  of  Mastoid    Disease.^ 
By  Frederick  M.  Law,  W.  D. 

DISCUSSION.  i 

I 
Dr.  Phillips  expressed  his  regret  that  he  had  not  been  able 
to  arrive  sooner,  and  had  seen  only  the  last  of  the  series  of 
pictures  presented  by  Dr.  Law.  He  had  seen  Dr.  Birkett's 
pictures  at  the  International  Otological  Congress,  and  Dr. 
Birkett  had  recently  asked  him  to  express  to  the  section  his 
regrets  that  the  change  of  dates  had  prevented  him  from  the 
pleasure  of  being  present,  and  furthermore,  to  say  for  him 
that  he  still  held  the  views  expressed  at  the  Internationai  Con- 
gress in  Boston  on  the  subject  of  radiography  in  connection 
with  mastoiditis — that  while  valuable  as  a  diagnostic  aid,  he 
does  not  allow  his  clinical  judgment  to  be  biased  by  it. 

Dr.  Phillips  said  that  he  was  familiar  with  most  of  Dr. 
Law's  pictures.  The  one  showing  the  septic  condition  of  the 
lateral  sinus  was  the  only  one  which  had  been  shown  at  the 
International  Congress  in  Boston,  and,  so  far  as  he  knew,  it 
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was  the  only  one  of  the  kind  in  existence — i.  e.,  showing 
involvement  of  the  lateral  sinus.  He  understood  that  the 
findings  showed  that  it  was  really  filled  with  pus  and  not  a 
clot.     It  was  very  largely  pus,  if  he  remembered  correctly. 

Two  or  three  points  in  connection  with  radiography  as  an 
aid  to  diagnosis  in  mastoiditis  are  worthy  of  emphasis.  First, 
the  comparison  of  the  plates.  Having  the  two  mastoid  pro- 
cesses taken  at  the  same  time,  with  an  equal  exposure.  Thus 
the  same  relative  positions  are  given,  and  it  is  by  the  compar- 
ison of  the  two  plates  that  the  facts  desired  are  brought  out. 

It  is  an  anatomic  fact  that  the  mastoid  processes  are  almost 
invariably  symmetrical.  The  nnmber.  size,  and  extent  of  the 
zygomatic  cells  are  the  same,  and  if  there  is  a  large  tip  on  one 
side,  a  similar  one  exists  on  the  other.  There  are  few  excep- 
tions to  this  rule.  When  one  understands  the  interpretation  of 
these  plates  as  Dr.  Law  does,  and  as  do  soi^e  others  who  are 
not  specialists  in  such  v.'ork.  the  radiographs  are  an  aid  in 
confirming  the  diagnosis. 

Another  point  is  that  it  usually  shows  the  position  of  the 
lateral  sinus,  and  the  operator  thus  has  a  fairly  intelligent  idea 
of  the  location  beforehand. 

A  third  advantage  is  that  there  are  many  times  when  the 
otologist  feels  that  a  certain  case  should  be  submitted  to  oper- 
ation, but  the  family  and  sometimes  the  attending  physician 
are  averse  to  it.  They  are  inclined  to  say:  '"No:  I  have  seen 
cases  just  as  bad  get  well."  If,  however,  you  have  a  radio- 
graph showing  clearly  the  difference  between  the  two  sides,  to 
show  to  the  physician  or  some  member  of  the  family,  it  is 
most  convincing. 

Another  point  which  should  go  on  record  in  discussions  in 
regard  to  radiography  of  the  mastoid  process  is  that  one 
should  be  able  to  make  a  diagnosis  without  it.  and  that  we 
should  not  permit  ourselves  to  rely  upon  a  radiogram  for  a 
diagnosis  of  an  acute  purulent  involvement  of  the  mastoid; 
but  it  is  of  value  as  confirmatory-  evidence,  and  as  such  we 
should  give  it  a  place  in  modern  otolog}-.  That  is  the  view 
which  Dr.  Birkett  also  holds. 

Dr.  Freudenthal  said  that  after  hearing  the  interesting 
papers  which  had  been  presented  and  seeing  the  excellent  pic- 
tures which  had  been  shown,  he  felt  he  had  little  to  add.  espe- 
cially as  it  had  been  only  a  comparatively  short  time  since  he 
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had  been  having  radiographic  pictures  made  in  mastoid  affec- 
tions. He  had  at  home  a  half  dozen  pictures  which  he  had 
intended  to  bring  to  the  meeting,  but  seeing  the  great  number 
of  prominent  radiologists  on  the  program  he  had  decided  not 
to  do  so.  .  He  could  only  judge  of  their  value  in  mastoid  affec- 
tions when  compared  with  accessory  sinus  affections.  While 
he  has  several  hundred  pictures  of  accessory  sinuses,  and  a 
much  smaller  number  of  the  other  affections,  and  while  he 
would  not  like  to  operate  in  many  cases  of  frontal  sinus  affec- 
tions without  the  aid  of  a  good  radiographic  picture,  he  agreed 
with  Dr.  Birkett  and  Dr.  Phillips  that  in  the  majority  of  cases 
of  mastoid  disease  the  clinical  symptoms  are  so  definite  that  we 
can  very  well  get  along  without  the  aid  of  a  picture.  Per- 
haps, however,  after  using  these  pictures  for  a  few  years,  he 
may  have  the  same  opinion  in  regard  to  pictures  of  the  mas- 
toid that  he  now  holds  in  regard  to  pictures  of  the  accessory 
sinuses. 

Dr.  Hirsch  said  that  he  thought  credit  should  be  given  to 
the  roentgenologist,  because  he  has  contributed  certain  addi- 
tional data  which  will  assist  the  otologists  in  determining  both 
the  indication  and  plan  for  the  operation.  Though  this  work 
is  nov/  almost  entirely  in  the  hands  of  the  roentgenologist,  the 
time  is  not  far  distant  when  the  clinician,  having  been  taught 
by  the  roentgenologist  both  the  technic  and  interpretation, 
will  himself  employ  this  method  of  examination  as  he  uses 
other  diagnostic  aids.  The  new  tendency  is  visible  in  other 
lines  of  work  in  which  roentgenology  has  contributed  its 
quota  of  diagnostic  data. 

Dr.  Judson  Ouimby  said  it  seemed  to  him  that  the  otolo- 
gist is  so  able  to  make  a  clear-cut  finding  in  regard  to  the 
mastoid,  that  there  is  very  little  left  for  the  roentgenologist 
to  do  but  to  confirm  his  diagnosis.  The  clinical  signs  and 
symptoms  of  mastoid  disease  are  comparatively  clear-cut ; 
whereas  the  findings  in  the  deeper  parts  of  the  nasal  sinuses, 
the  ethmoids  and  sphenoids,  are  quite  difficult.  He  had  found 
difficulty  in  convincing  otologists  that  much  aid  was  to  be 
obtained  from  the  roentgenologist.  All  that  he  would  claim 
on  the  mastoid  would  be  to  confirm  the  findings.  He  rather 
challenged  Dr.  Hirsch's  statement  that  he  would  expect  otol- 
ogists to  take  up  this  work  for  themselves,  for  it  requires  a 
great  deal  of  time,  and  no  busy  otologist  could  give  it  sufficient 
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attention  to  do  it  well.  Dr.  Stewarts  paper  had  demonstrat- 
ed that  something  more  was  required  than  taking  a  couple  of 
exposures  to  make  a  satisfactory  mastoid  examination.  The 
mastoid  should  be  studied  from  several  different  axes.  One 
must  have  the  two  sides.  If  you  get  the  two  sides  in  a  nor- 
mal subject,  you  can  possibly  make  a  comparison,  but  it  is 
rather  difficult.  The  lateral  sinus  is  especially  difficult  on  ac- 
count of  its  variation  in  the  two  sides.  The  right  lateral  sinus 
is  more  spread  out  and  not  so  clear-cut  as  the  left  one.  If 
one  will  notice  a  large  number  of  plates,  the  difference  iji  the 
two  sinuses  will  be  observed.  His  own  technic  is  about  the 
same  as  that  of  Dr.  Sidney  Lange,  of  Cincinnati,  who  has  done 
a  great  amount  of  valuable  work. 

Dr.  Sincl.\ir  Tousey  said  that  he  was  probably  the  first 
one  who  suggested  the  practicability  of  making  X-ray  exam- 
inations in  cases  of  mastoid  disease,  having  suggested  it  to  Dr. 
Whiting  some  nine  years  ago.  but  that  Dr.  Whiting  had  replied 
that  it  was  possible  to  make  the  diagnosis  without  it. 

The  pictures  shown  by  Dr.  Law.  taken  with  the  patient  lying 
on  the  back,  the  occiput  lying  on  the  plate,  were  excellent,  but 
that  the  same  position  could  be  modified  by  turning  the  pa- 
tient's head  somewhat  to  the  right  for  the  first  plate,  and  then 
making  a  second  plate  with  the  head  turned  somewhat  to  the 
left,  showing  the  mastoid  cells  in  their  normal  position. 

The  following  are  some  memoranda  of  the  author's  meth- 
ods: There  are  three  principal  methods  which  have  proven 
•most  useful  in  his  practice.  One  gives  a  simultaneous  and 
practically  unobstructed  view  of  both  mastoid  processes.  The 
plate  is  a  large  one  and  is  in  front  of  the  face,  while  the  tube 
is  in  the  median  line  behind  the  head,  at  about  the  level  of  the 
occipital  protuberance.  The  mastoid  processes  are  at  such 
a  distance  from  the  plate  that  in  order  to  secure  a  clear  image 
the  X-ray  tube  should  be  at  a  considerable  distance  from  tlie 
head,  and  a  diaphragm  should  be  used  to  exclude  secondary 
rays.  There  is  a  very  great  advantage  in  having  a  picture  of 
both  sides  taken  under  identical  conditions. 

The  second  inethod  is  one  devised  by  himself,  and  has  not 
previously  been  published.  The  two  sides  are  radiographed 
separately,  taking  great  pains  to  secure  symmetrical  positions. 
The  plate  is  at  the  affected  side  of  the  head,  which  is  bowed, 
and  the  face  turned  awav   from  that  side :  the  X-rav  comes 
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from  behind  and  just  above  the  opposite  shoulder,  passes  be- 
hind and  below  the  opposite  mastoid  process,  and  produces  an 
unobstructed  image  of  the  mastoid  process,  which  is  almost  in 
contact  with  the  plate.  This  is  to  be  compared  with  an  iden- 
tical one  made  of  the  other  mastoid  process. 

The  third  method  is  one  described  in  his  book  ("Medical 
Electricity  and  Roentgen  Rays,"  W.  B.  Saunders  Co.,  1910), 
in  which  the  X-ray  shines  through  the  head  horizontally, 
along  a  line  one  inch  above  the  external  auditory  meatus.  This 
gives  a  view  of  the  mastoid  cells  at  the  level  of  the  tympanum 
and  also  a  view  of  the  labyrinth. 

There  are  certain  general  principles  which  are  of  prime 
importance.  One  is  in  regard  to  the  use  of  the  fluoroscope. 
The  voice  of  the  tempter  tells  us  that  we  may  safely  see 
enough  to  enable  us  to  properl\'  adjust  the  patient  and  the 
plate  and  the  X-ray  tube.  But  it  is  just  this  kind  of  work 
which  has  caused  the  suffering  and  death  of  so  many  of  the 
best  roentgenologists  in  every  part  of  the  world.  It  should 
be  absolutely  prohibited  as  dangerous  to  operator  and  patient. 

A  radiograph  through  any  thick  portion  of  the  body  is 
always  very  much  better  if  a  diaphragm  is  employed  to  cut 
oft*  secondary  rays.  And  the  diaphragm  should  be  made  of 
material  opaque  to  the  X-ray  but  a  nonconductor  of  electricity, 
so  that  it  may  be  placed  in  contact  with  the  wall  of  the  X-ray 
tube  and  give  a  wide  angle  of  radiation. 

Intensifying  screens  may  now  be  had  which  show  practically 
no  grain  in  the  picture  and  which  reduce  the  time  of  exposure 
to  one-tenth.  I  should  recommend  their  routine  use  for  these 
cases.  The  same  effect  is  produced  by  the  modern  trans- 
former or  by  the  still  more  recent  unfluctuating  converter  in 
a  fraction  of  a  second  as  by  the  old  induction  coil  in  a  minute 
or  so.  And  where  it  may  be  desirable  to  make  several  pic- 
tures, the  element  of  X-ray  dosage  becomes  important. 

A  recent  improvement  in  X-ray  generators  is  the  result  of  a 
suggestion  contained  in  his  book.  It  is  in  effect  a  dynamo 
producing  a  direct  current  of  uniform  high  voltage  and  an 
approximately  uniform  wave-length  of  X-ray.  Regulating 
the  apparatus  for  a  radiograph  through  the  head  causes  the 
production  to  a  less  extent  than  ever  before  of  those  X-rays 
which  would  be  arrested  and  absorbed  by  the  superficial  tis- 
sues and  have  a  tendency  to  l)urn  without  taking  any  i)ossible 
part  in  the  production  of  the  radiograj)!!.  beans. •  they  never 
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reach  the  plate.  This  is  a  great  element  of  safety  in  X-ray 
examinations  and  also  in  the  treatment  of  deep  seated  lesions 
by  these  rays. 

Dr.  Seymour  OppenheimEr  said  that  personally  he  did  not 
think  radiography  would  be  of  much  value  in  the  great 
majority  of  cases  in  the  interpretation  of  disease  of  the  mas- 
toid. In  some  obscure  cases  it  might  be  of  great  value,  but 
they  were  the  exception.  Clinical  evidence  must  make  our 
diagnosis  and  not  the  radiogram. 

One  point  of  great  value  mentioned  by  Dr.  Law  was  the 
recognition  of  anatomic  details.  Most  operators  have  at 
times  met  with  misfortune  when  chiseling  a  little  too  energet- 
ically and  struck  the  sigmoid  sinus  unexpectedly ;  even  when 
using  great  caution  in  keeping  close  to  the  posterior  bony  canal 
wall,  he  had  at  times  been  mortified  to  find  the  sigmoid  sinus 
directly  beneath,  in  a  far  anterior  position,  occupying  a  very 
superficial  position.  A  radiograph  taken  as  a  routine  measure 
would  give  exact  knowledge  of  the  location  of  the  sinus.  It 
would  seem  to  be  more  valuable  for  outlining  the  anatomic 
details  in  chronic  rather  than  in  the  acute  type  of  cases.  They 
would  also  be  of  value  if  a  series  of  radiograms  were  taken  in 
a  case  where  there  is  some  doubt  from  the  external  or  sub- 
jective manifestations.  If  the  radiograms  were  taken  on  a 
given  day  and  show,  a  slight  blurring  of  the  structures,  and 
then  another  taken  several  days  later  showed  further  blurring, 
it  would  be  suggestive  of  an  extension  of  the  purulent  pro- 
cess. Such  an  instance  represents  the  value  of  the  radiogram, 
but  not  as  a  general  means  of  establishing  a  diagnosis. 

Dr.  Felix  Cohn  said  that  he  wished  to  emphasize  the  point 
made  by  Dr.  Oppenheimer — that  the  value  of  the  radiogram 
at  present  is  not  in  enabling  one  to  make  a  diagnosis  of  mas- 
toiditis, but  in  giving  information  in  regard  to  the  anatomic 
details,  as  we  get  it  in  the  frontal  sinuses,  so  that  we  may  know 
beforehand  the  size  and  configuration  of  the  sinuses.  The 
point  of  emphasis  is  the  knowledge  of  the  anatomy  before 
commencing  the  operation. 

Dr.  Hubby  said  that  he  would  like  to  call  attention  to  one 
point  in  the  examination  of  children — especially  sick  and  nerv- 
ous children.  If  you  examine  first  one  side  of  the  head  and 
then  the  other,  and  simply  look  at  the  mastoid  process  without 
considering  the  whole  picture,  you  may  get  an  entirely  wrong 
idea  of  the  conditions,  for  the  child  is  very   liable  to  move, 
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especially  when  the  diseased  side  is  against  the  table  and  plate. 
If  you  should  find  the  mastoid  on  that  side  blurred  and  the 
other  side  clear,  you  may  come  to  the  conclusion  that  it  is  dis- 
eased, when  the  blurring-  is  simply  due  to  a  faulty  picture. 
In  one  or  two  of  the  pictures  shown  by  Dr.  Stewart  it  seemed 
possible  that  he  might  have  made  a  misinterpretation  of  some 
of  the  plates.  In  one  case  in  which  he  said  the  character  of 
the  cells  of  the  two  sides  were  dissimilar,  one  plate  was 
blurred  while  the  other  side  was  clear.  That  always  has  to 
be  taken  under  consideration  in  cases  of  children.  For  that 
reason  it  would  seem  advisable  to  have  a  single  plate  taken 
from  the  rear^  giving  a  bilateral  view,  as  suggested  by  Dr. 
Stewart,  as  well  as  the  usual  side  views. 

Dr.  Stewart  is  ceratinly  to  be  congratulated  on  getting  such 
excellent  plates  in  such  difficult  subjects  as  young  children. 

Dr.  Van  Wagf,nen  said  that  the  first  operative  case  shown 
by  Dr.  Law  was  that  of  a  patient  who  had  been  referred  by 
him  to  Dr.  Law  with  an  acute  mastoiditis.  Immediate  opera- 
tion was  contemplated,  but  he  was  persuaded  to  wait  on  ac- 
count of  the  skiagraph.  The  first  plate  showed  purulent  in- 
volvement of  the  aditus.  The  tip  was  clear,  as  were  also  the 
cells,  whose  partitions  were  sharply  defined.  The  plan  of 
treatment  was  changed  entirely,  and  operation  was  delayed 
for  four  days.  The  symptoms  then  became  pronounced.  He 
went  in,  opened  the  mastoid,  and  found  the  tip  and  cells  free. 
But  a  pocket  of  pus  over  the  sinus  compelled  him  to  expose 
the  dura  before  he  got  it  entirely  eradicated.  If  he  had  fol- 
lowed his  own  desire  in  the  matter  and  operated  early,  instead 
of  placing  so  much  reliance  on  the  skiagraph,  he  would  have 
saved  at  least  forty-eight  hours  and  avoided  an  exposure  of 
the  dura. 

Dr.  \'()tslawsky  said  that  the  plates  were  valuable  in  mas- 
toid operations  on  certain  cases  where  speed  was  necessary,  as 
in  diabetics  or  cardiacs.  If  the  exact  location  of  the  sinuses 
were  known,  several  minutes  might  be  saved  in  the  operation, 
to  say  nothing  of  the  element  of  safety  to  the  patient. 

Dr.  Phillips  said  that  he  wished  to  emphasize  one  fact  be- 
fore the  discussion  was  closed — that  there  is  only  one  kind  of 
radiograph  which  is  of  any  value  in  the  interpretation  of  mas- 
toid cases,  namely,  a  good  radiograph.  Many  of  them  are 
poor,  and  unles<^  the  radiograph  is  a  good  one  and  can  be 
contrasted  with  an  equally  good  one  of  the  other  side,  it  is 
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not  well  to  rely  upon  it.  At  the  Manhattan  Eye,  Ear  and 
Throat  Hospital  they  were  extremely  fortunate  in  having  a 
roentgenologist  in  Dr.  Law  upon  whose  work  they  could  rely. 
Furthermore,  he  would  give  full  credit  to  Dr.  Caldwell,  who 
was  the  pioneer  in  making  satisfactory  radiographs  of  the 
cranium. 

Dr.  Stewart  said  that  he  had  little  further  to  add,  as  most 
of  the  discussion  did  not  refer  to  the  development  of  the  mas- 
toid cells.  He  would  like  to  emphasize,  however,  that  team 
work  was  absolutely  essential  for  successful  use  of  the  X-ray 
as  an  aid  in  the  diagnosis  of  lesions  of  the  mastoid.  The 
most  important  value  of  the  radiographic  examination  was  to 
give  accurate  anatomic  relations  in  contemplated  operative 
interference.  He  had  stated  that  it  was  absolutely  neces- 
sary to  have  radiographs  of  both  sides  and  of  about  the  same 
density  in  order  to  make  accurate  comparative  studies.  The 
radiographic  studies  that  he  showed  were  taken  from  a  num- 
ber of  normal  patients  in  the  wards  of  one  of  the  hospitals 
with  which  he  is  connected.  They  were  taken  at  random,  and 
the  radiographic  findings  were  not  selected.  He  said  this  in 
order  to  show  that  it  is  not  unusual  to  find  pneumatic  cells 
w  children  of  two,  four  and  five  years  of  age. 

He  could  not  agree  with  Dr.  Hirsch,  that  this  work  was  very 
simple  in  its  procedure.  He  had  been  in  busy  offices  of  a 
number  of  otologists,  and  it  hardly  seemed  possible  that  they 
would  care  to  take  up  the  work  of  examining  mastoids  in 
addition  to  their  numerous  duties. 

He  expressed  regret  that  Dr.  Tousey  had  not  brought  some 
oi  his  radiographs  to  the  meeting,  that  he  might  demonstrate 
the  advantages  of  the  methods  he  advocated. 

Dr.  Law  said  that  the  best  illustration  he  could  give  of  the 
way  in  which  otologists  are  taking  up  radiography  was  the 
fact  that  whereas  two  years  ago  at  the  Manhattan  Eye.  Ear 
and  Throat  Hospital  they  made  plates  of  possibly  one  mastoid 
in  two  or  three  months,  they  now  make  two  or  three  a  day — 
not  so  much  for  diagnostic  purposes  as  for  a  registration  of 
the  anatomy  and  the  location  of  the  lateral  sinus.  It  can  be 
located  absolutely  and  accurately — not  as  shown  in  the  pic- 
tures presented  tonight,  as  they  showed  the  whole  structure, 
taken  from  an  angle,  but  by  taking  pictures  directly  through 
from  one  meatus  to  another  or  by  stereoscopic  plates. 
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Meeting  of  February  i8,  191 3. 

The  President,  Dr.  J.  Gordon  Wilson,  in  the  Chair, 

Demonstration    of   Cases. 

Dr.  G.  W.  Boot  presented  the  case  of  Mr.  J.  McN.,  aged 
fifty- four  years,  janitor  by  occupation,  who,  about  the  middle 
of  December,  fell  on  the  ice,  striking  his  head  in  the  region 
of  the  right  occiput  and  mastoid.  Blood  came  from  the  right 
external  auditory  canal  at  this  time,  and  the  patient  became 
quite  dizzy — so  much  so  that  he  could  hardly  keep  on  the 
sidewalk  when  he  walked  home.  He  had  been  more  or  less 
dizzy  ever  since,  although  the  dizziness  was  gradually  passing 
off.  Two  days  after  the  accident  he  had  diplopia.  This  had 
also  passed  away.  There  was  at  present  no  spontaneous 
nystagmus  and  no  unsteadiness  in  station.  Both  ears  re- 
sponded to  the  caloric  test.  Drum  membrane  on  the  right 
side  was  thickened ;  on  the  left  side  was  about  normal.  Hear- 
ing tests:  Bone  conduction  shortened.  Weber  (C)  to  the 
right.  Rinne:  right,  plus;  left,  plus.  Low  limit:  right, 
heard  32;  left,  heard  32.  High  limit:  right,  9,000,  d.  v. ;  left, 
19,000,  d.  V.  The  upper  half  of  the  optic  discs  was  redder 
than  the  lower  half,  and  the  margin  was  rather  indistinct,  but 
choked  disc  was  not  preesnt.     Blood  pressure,  140. 

Exhibition   of  Specimens. 

Dr.  Norval  H.  Pierce  had  very  little  to  say  regarding  the 
specimens  presented.  They  were  nearly  all  marked,  and  were 
simply  specimens  of  adenoids  and  tonsils.  There  was  one 
specimen  of  adenoma  of  the  larynx,  and  another  of  a  tumor 
of  the  nose,  which  grew  from  the  region  of  the  sphenoid 
bone — rather  large — in  a  woman  advanced  in  years,  which 
very  closely  resembled  carcinoma,  but  inasmuch  as  there  was 
no  recurrence  and  removal  was  not  especially  thorough,  the 
diagnosis  of  carcinoma  could  not  be  sustained.     He  expected 
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to  find  in  the  collection,  which  was  picked  up  very  hurriedly, 
a  ver\'  beautiful  specimen  of  adenoid  tissue  showing  the  dis- 
tribution of  the  blood  vessels,  giving  a  very  ^ood  idea  of  the 
way  adenoids  undergo  involution.  The  blood  vessels  supply- 
ing adenoids  all  converge  toward  a  rather  limited  space,  and 
it  is  supposed  that  the  connective  tissue  at  a  certain  time 
constricts  around  the  blood  vessels  at  the  base  and  thus  de- 
prives the  rest  of  the  body  of  the  adenoid  of  its  nutrition. 
He  has  not  found  it  there,  among  the  specimens.  But,  as  he 
said,  the  specimens  all  speak  for  themselves. 

Pin-Swallowing. 

Dr.  S.  C.  Friedberg  reported  a  case  of  pin-swallowing  in 
a  girl  of  thirteen  years,  with  hysteria.  Esophagoscopv  was 
performed. 

Relation  of  Mucoperichondrium  and   Periosteum  of  the  Nasal  Septum. 

Dr.  Otis  H.  Maclay  said  that  the  specimens  showed  the 
relation  of  the  mucoperichondrium  and  periosteum  to  each 
other  and  to  the  bony  portions.  Certain  anomalous  conditions 
are  present.  In  one  specimen  the  perpendicular  plate  of  eth- 
moid occupied  almost  the  entire  anterior  portion  of  the  sep- 
tum, leaving  only  the  extreme  lower  anterior  area  for  a  small 
piece  of  cartilage. 

Discussion    of    Cases    and    Specimens. 

Dr.  Joseph  C.  Beck  said  that  he  had  seen  the  case  pre- 
sented by  Dr.  Friedberg  at  the  County  Hospital,  when  she 
first  came  to  him.  He  got  the  history  that  she  had  swallowed 
pins.  He  had  a  picture  made  the  same  evening.  In  examin- 
ing the  patient  he  could  find  nothing  in  the  way  of  a  pin. 
The  girl  was  typically  hysterical,  and  on  questioning  the 
mother  it  was  found  that  this  girl  had  had  a  fright  by  a  little 
boy  when  she  had  some  pins  in  her  mouth.  This  fact  was  not 
stated  by  Dr.  Friedberg.     Possibly  this  was  a  factor. 

The  speaker  had  a  similar  case  a  year  ago,  which  was  still 
more  interesting.  A  girl  said  she  inhaled  a  pin.  He  could 
find  nothing,  and  so  had  an  X-ray  picture  taken.  In  the  pic- 
ture a  pin  showed  about  an  inch  awav  from  the  soft  structures 
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of  the  back,  over  the  clavicle.  On  pressing  the  girl  for  a 
definite  answer,  she  finally  said  that  she  knew  that  it  would 
show  in  the  plate,  so  kept  the  pin  in  her  hand  and  placed  it  on 
the  plate. 

Regarding  Dr.  Boot's  case,  he  thought  there  were  many 
things  in  a  case  like  this  that  ought  to  be  developed ;  for  in- 
stance, the  blood  pressure,  urinalysis,  etc.,  in  reference  to  an 
arteriosclerosis,  which  possibly  would  explain  some  of  these 
conditions,  aside  from  a  pathologic  process  at  the  base  of  the 
skull.  With  a  pathologic  process  it  seemed  to  him  there 
should  have  been  more  inflammatory  conditions. 

Dr.  George  E.  Shambaugh  called  attention  to  the  fact  that 
one  of  the  most  common  types  of  malingering  is  the  claim  of 
defective  hearing  due  to  accident.  It  is  a  common  belief  that 
one  may  assert  that  he  has  lost  his  hearing  through  an  acci- 
dent and  that  it  is  impossible  for  a  physician  to  discover 
malingering.  He  sees  a  great  many  railroad  cases  of  this 
type.  As  a  matter  of  fact,  one  usually  has  very  little  difficul- 
ty in  discovering  malingering  when  an  injury  to  the  ear  is 
claimed.  If  there  has  been  an  actual  injury  to  the  internal 
ear  the  symptoms  of  deafness  and  tinnitus  and  vertigo  are 
so  characteristic  that  even  when  the  patient  has  heard  about 
these  symptoms  and  has  not  experienced  them,  he  is  unable  to 
tell  us  exactly  how  they  occur.  For  example,  he  examined  a 
case  a  day  or  two  ago.  A  young  man  claimed  to  have  been 
struck  by  an  auto  truck  and  knocked  from  the  steps  of  a  street 
car.  He  walked  home  without  any  difficulty,  and  claimed 
that  that  night  he  had  a  very  bad  earache,  which  had  kept  up 
ever  since.  Examination  showed  the  drum  membranes  w^ere 
normal.  He  also  stated  that  he  was  very  dizzy;  that  he  was 
unable  to  lie  down,  and  had  to  get  up  and  walk  around.  In 
making  the  Weber  test  he  insisted  that  he  was  unable  to  hear 
the  tuning  fork  if  he  put  his  finger  in  the  well  ear,  but  could 
hear  distinctly  with  the  ear  left  open.  A  history  such  as 
this  showed  clearly  the  confusion  a  patient  usually  has  in  try- 
ing to  assume  symptoms  which  he  does  not  experience. 

Dr.  William  L.  BallEnger  recently  had  a  case  of  a  man 
who,  when  riding  in  an  automobile,  struck  a  telephone  pole 
and  was  unconscious  for  some  days  afterwards ;  he  was  very 
giddy  and  nauseated,  and  so  forth,  and  he  presumed  had 
nvstagmus.      No   observations,    however,    were   made   in   this 
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regard.  Dr.  Ballenger  saw  the  man  for  the  first  time  three 
months  after  the  injury,  and  up  to  that  time  he  had  had  some 
difficulty  in  walking.  All  these  were  phenomena  of  reaction 
movements,  and  the  X-ray  plate  showed  a  fracture  running 
from  one  ridge  up  over  the  vertex,  almost,  and  around  to  the 
opposite  supraorbital  ridge.  It  also  showed  fracture  in  the  base 
of  the  skull.  Otherwise,  he  had  total  loss  of  hearing  in  this 
ear.  But  apart  from  this  he  had  made  practically  a  complete 
recover} .  Several  X-ray  pictures  were  made  of  his  head  at 
various  angles,  in  order  to  see  if  there  was  any  depression  of 
the  bone,  but  there  was  nothing — simply  the  fracture  without 
any  depression — which  accounted  for  his  good  condition.  The 
only  damage  apparently  now  is  his  total  loss  of  hearing  in 
the  aflFected  ear;  the  other  ear  is  entirely  normal.  When  the 
speaker  saw  him  he  still  had  a  blood  clot  in  the  drumhead 
of  the  unaffected  ear,  but  in  the  affected  ear  the  drumhead 
was  normal.  He  could  not  explain  this,  but  simply  reported 
it  as  part  of  the  case.  He  thought  Dr.  Boot's  case  was  one 
in  line.  He  did  not  know  whether  Dr.  Boot  had  plates  made 
or  not.  but  in  his  case  the  X-ray  showed  the  fracture  very 
clearly. 

Dr.  J.  HoLiNGER  said  that  of  course  all  were  agreed  that 
Dr.  Boot's  was  most  probably  a  case  of  fracture  of  the  base 
of  the  skull.  There  is  a  work  published  in  which  the  writer 
has  given  a  large  compilation  of  these  fractures  of  the  skull 
and  found  that  the  labyrinth  and  the  middle  ear  are  places  of 
predilection  for  fracture  lines.  The  symptoms  must  vary 
according  to  the  parts  involved.  He  had  an  opportunity  of 
seeing  quite  a  number  of  these  cases  in  his  service  at  the 
Alexian  Brothers'  Hospital.  A  few  years  ago  there  was 
something  like  an  epidemic  of  hold-ups  by  sand-bagging.  The 
hold-up  man  came  upon  his  victim  from  behind  and  hit  him 
with  a  sand-bag  over  the  ear:  the  victim  would  fall  down 
and  be  unconscious  for  a  longer  or  shorter  period  of  time. 
Dr.  Holinger  saw  five  or  six  cases  of  fracture  in  cases  of  this 
kind,  and  a  number  of  them  were  very  serious  as  to  their  con- 
sequences. He  observed  one  man  for  nine  months  because 
of  the  continued  dizziness,  which  absolutely  incapacitated  him 
for  work.  The  moment  he  tried  to  stoop  he  would  fall  down 
and,  being  a  laborer,  of  course  that  made  it  impossible  for  him 
to  find  any  kind  of  work.  He  finally  disappeared.  X^o  logi- 
cal treatment  was  indicated. 
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Another  case,  which  he  had  reported  to  the  society  before, 
was  that  of  a  man  falling  from  a  height  of  eighteen  feet  on 
his  head,  with  consequent  hemorrhage  from  the  left  ear  and 
unconsciousness,  which  latter  lasted  for  two  or  three  weeks. 
Every  two  or  three  days  he  would  wake  up  for  a  short  while 
and  fight  violently  in  bed.  trying  to  take  hold  of  something 
or. somebody.  After  a  little  while  he  would  relapse  into  un- 
consciousness. He  recovered,  but  there  was  no  hearing  in 
that  ear.  Dr.  Holinger  asked  him  why  he  fought  so  violently 
when  he  became  conscious,  and  he  said  when  he  woke  up  he 
would  see  the  room  and  everything  in  it  normally  for  a  short 
moment.  Soon  everything  began  to  turn  faster  and  faster, 
and  he  thought  that  he  was  falling,  and  with  his  utmost  power 
he  held  himself  on  whatever  he  could  grasp.  The  dizziness 
became  worse  until  he  lost  consciousness. 

The  differential  diagnosis  between  fracture  and  malingering 
is  not  very  difficult,  if  you  remember  the  function  of  the  semi- 
circular canals.     Often  the  hearing  tests  will  be  of  service. 

Dr,  Alfred  Lewy  does  not  think  that  the  diagnosis  in  an 
injury  case  is  always  so  plain.  He  remembered  the  case  of 
a  man  who  received  a  severe  head  injury  in  a  railway  col- 
lision. We  was  seen  at  his  residence  about  a  week  afterward. 
Aside  from  general  nervous  symptoms  he  complained  of  pain 
in  the  ear.  noises,  and  some  vertigo.  The  drum  membrane 
had  the  appearance  of  an  acute  otitis  media,  and  paracentesis 
was  performed.  A  week  afterward  the  patient  reported  at 
Dr.  Lewy's  office,  and  tuning-fork  tests  showed  every  evidence 
of  a  pronounced  nerve  deafness.  Dr.  Shambaugh  also  saw 
this  case  and  diagnosed  nerve  deafness.  There  had  been  no 
hemorrhage  from  the  ear,  and  no  organic  lesion  of  the  brain 
was  diagnosed.  The  man  was  partially  invalided  for  the 
greater  p&rt  of  two  years  as  the  result  of  his  injury. 

Dr.  J.  R.  Fletcher  thought  one  thing  should  be  mentioned 
regarding  Dr.  Holinger's  nine  months'  case.  It  seems  to 
him  that  in  a  case  of  this  kind,  if  the  labyrinth  had  not  been 
totally  destroyed,  the  treatment  should  consist  in  destroying 
it.  This  man  was  a  laborer  and  could  not  work  because  of 
the  disturbance  caused  by  the  partially  destroyed  labyrinth, 
and  it  seemed  to  him  that  the  treatment  above  suggested 
would  be  the  best  course  to  pursue. 
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Dr.  T.  Holinger  did  not  know  whether  he  would  call  the 
treatment  suggested  by  Dr.  Fletcher  absolutely  good  surgery, 
because  we  do  not  know  how  the  fracture  lines  run,  and  by 
operating  we  may  cause  a  fatal  hemorrhage,  either  subdural 
or  intradural,  even  at  some  distance  from  the  place  of  opera- 
tion, and  unknown  to  us.  The  more  postmortems  one  sees  of 
such  cases,  the  more  one  will  be  impressed  that  absolute  rest 
IS  ind'cated. 

Paper:     Topography  of  the  Tympanic  Cavity. 
By  John  A.  Cavan algu,  M.  D. 

DISCUSSION. 

Dr.  George  E.  Shambaugh  complimented  Dr.  Cavanaugh 
on  his  beautiful  anatomic  preparations,  and  emphasized  that 
everj'one  who  aspired  to  become  a  thorough  specialist  in 
otology  should  undertake  to  work  out  for  himself  in  this  way 
the  anatomy  of  this  region.  Anatomy  cannot  be  learned  from 
textbooks  or  atlases ;  one  must  handle  the  actual  specimens  in 
order  to  get  that  knowledge  which  will  be  of  real  assistance 
when  working  clinically  with  the  ear,  and  the  best  way  is  to 
make  one's  own  specimens,  which  will  illustrate  the  various 
points.  In  glancing  at  a  specimen  of  the  temporal  bone  one 
might  suppose  that  the  anatomy  of  the  tympanic  cavity  could 
be  described  in  a  very  few  words,  but  after  listening  to  Dr. 
Cavanaugh's  excellent  paper  on  this  subject,  one  can  realize 
that  he  has  to  deal  with  a  very  complex  anatomic  structure. 
Many  of  these  anatomic  facts  may  at  first  thought  appear  to 
have  very  little  practical  interest,  but,  as  a  matter  of  fact, 
every  point  in  the  anatomy  of  this  part  has  a  clinical  bearing. 

Dr.  Shambaugh  was  interested  in  the  preparation  which 
Dr.  Cavanaugh  exhibited,  showing  the  aberrant  pneumatic 
spaces  extending  forward  in  the  petrous  portion  of  the  tem.- 
poral  bone.  Dr.  Shambaugh  has  a  number  of  specimens  of 
this  sort.  Infection  in  these  cells  cannot  be  reached  by  our 
usual  operations. 

Dr.  Shambaugh  called  attention  to  the  socalled  tympanic 
cells  which  develop  in  the  floor  of  the  tympanum.  He  has 
several  preparations  in  which  these  cells  extend  fullv  half  an 
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inch  from  the  tympanic  cavity.  He  called  attention  to  the 
constant  pocket  just  back  of  the  promontory,  to  which  the 
term  sinus  tympanicus  has  been  applied. 

There  was  one  feature  in  the  anatomy  of  the  tympanum 
which  was  not  brought  out  in  the  part  of  the  paper  which  Dr. 
Cavanaugh  read  that  seems  to  have  a  very  important  clinical 
bearing.     This  is  the  duplication  of  folds  of    mucous    mem- 
brane in  the  cavum  tympani.     These  folds  are  normally  found 
extending   between    the    fan-shaped   ligament   arranged   hori- 
zontally around  the  neck  of    the    hammer.     They  frequently 
separate  almost  completely  the  cavum  tympani  proper   from 
that  part  of  the  recessus  epitympanicus,  to  which  the  term 
attic  is  usually  applied.     Other   folds  are    frequently    found 
connecting  the  crurae  of  the  stapes  with  the  niche  of  the  oval 
window.     Another  fold  is  often  found    connecting    the  long 
crus  of  the  incus  with  the  posterior  wall  of    the  tympanum. 
Dr.   Shambaugh  has  a  specimen  where  a    fold  of    this  sort 
divides  the  antrum,  the  aditus  and  the  attic  into  two  compart- 
ments.    These    folds  of  mucous   membrane   frequently   form 
the  basis  for  those  thickened  bands  that  develop  in  the  chronic 
adhesive   forms  of  middle  ear  disease.     Normally,  the   folds 
are  made  up  of  two  layers  of  epithelium,  between  which  are 
located  a  few  capillary  vessels.     In   those  individuals   where 
these  folds  are  well  developed,  either  a  prolonged  middle  ear 
inflammation  or  repeated  attacks  of  acute  inflammation  lead 
sooner  or  later  to  the  development  of  connective  tissue  which 
produces   a  marked   stiffening  in  the  conducting  mechanism. 
In  other  individuals,  where  these  folds  of  mucous  membrane 
are  not  well  developed,  there  is  much  less  likelihood  of  per- 
manent   disturbances    of   the   hearing   resulting    from   middle 
ear  infection. 

Dr.  a.  H.  Andrews  heard  Dr.  Cavanaugh  mention  the 
spiculum  of  bone  which  frequently  extends  from  the  apex  of 
the  pyramid  across  to  the  inner  wall.  He  has  frequently  ob- 
served that  in  his  studies,  but  so  far  has  not  seen  it  mentioned 
in  any  textbooks  on  anatomy,  and  thinks  that  if  it  is  not  men- 
tioned. Dr.  Cavanaugh  should  be  given  credit  for  calling  atten- 
tion to  it. 

Another  thing  which  he  thinks  should  receive  more  atten- 
tion is  the  relation  of  the  facial  nerve  in  its  downward  course 
to  the  posterior  wall  of  the  tympanic  cavity.     He  has  found 
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many  specimens  in  which  the  plate  of  bone  lying  between  was 
as  thin  as  bone  could  well  be.  Randall  mientions  two  milli- 
meters, but  it  is  frequently  very  much  thinner. 

Dr.  Shambaugh  mentioned  the  necessity  of  handling  the 
specimens.  The  thing  that  has  been  of  great  value  to  him 
in  the  study  of  the  temporal  bone  has  been  the  making  of  clay 
models  of  the  bone,  especially  clay  models  of  the  labyrinth. 
He  thought  he  had  a  pretty  fair  knowledge  of  the  gross  anat- 
omy of  the  labyrinth  until  he  undertook  to  make  clay  models 
from  Wood's  model  cast,  and  he  found  he  knew  very  little 
about  it  until  after  he  had  made  a  number  of  models,  and  he 
is  constantly  finding  things  as  he  has  occasion  to  work  with 
the  clay  that  had  previously  escaped  him.  He  thinks  that 
it  is  an  excellent  plan  to  make  models  of  different  parts  of  the 
middle  ear,  and  the  internal  as  well.  He  has  noticed  a  great 
variation  in  the  attachment  of  the  tendon  of  the  stapedius 
muscle  to  the  stapes.  Most  of  the  textbooks  say  that  it  is 
attached  to  the  head  of  the  stapes.  He  has  found  it  attached 
to  the  long  process  of  the  incus,  but  more  frequently  to  the 
neck  of  the  stapes  or  its  posterior  crus.  than  to  the  head  of  the 
stapes.  He  thinks  much  is  to  be  accomplished  by  careful 
study ;  indeed,  it  is  absolutely  essential,  if  we  are  going  to 
do  efficient  ear  work,  that  we  put  a  great  deal  of  time  on  the 
anatomy  of  the  ear. 

Dr.  George  W.  Boot  has  been  under  a  different  impression 
than  Dr.  Cavanaugh,  for  in  his  specimens  of  temporal  bones 
at  birth  the  annulus  is  not  separate  from  the  squama. 

With  reference  to  dehiscences  of  the  floor  of  the  tympanum^ 
large  dehiscences  which  would  permit  the  jugular  bulb  to  be 
seen  through  the  membrana  tympani  are  certainly  not  very 
frequent.  In  ten  years'  work  at  the  Central  Free  Dispensary 
he  had  seen  but  one  case  in  which  the  diagnosis  had  been 
made. 

One  point  about  the  anatomy  of  the  tympanic  cavity  was 
not  mentioned  by  Dr.  Cavanaugh,  and  this  is  the  distance  from 
the  manubrium  to  the  promontory.  Most  of  the  textbooks 
are  erroneous  in  that  they  represent  this  distance  much  greater 
than  it  should  be. 

The  cellular  spaces  mentioned  by  Dr.  Cavanaugh  as  extend- 
ing from  the  upper  part  of  the  tympanum  into  the  upper  wall 
of  the  canal  are  of  considerable  importance,  for  the  burrowing 


842        CHICAGO  LARYNGOLOGICAL  AND  OTOLOGICAL  SOCIETY. 

of  pus  into  these  cells  occasionally  causes  the  formation  of  a 
fistulous  opening  into  the  canal  some  distance  external  to  the 
membrana  tympani. 

Dr.  Cavanaugh  gave  the  thickness  of  the  drum  membrane 
as  about  1/10  mm.  It  is  remarkable  to  what  extent  this  thin 
drum  membrane  can  swell  in  suppurating  conditions  of  the 
middle  ear.  It  is  not  uncommon  to  see  a  drum  membrane 
which  is  2  or  3  mm.  in  thickness  as  a  result  of  suppuration. 

He  hoped  Dr.  Cavanaugh  would  pardon  him  if  he  called 
his  attention  to  two  errors  in  nomenclature.  The  manubrium 
i?  not  the  long  process  of  the  malleus,  and  the  antrum  is  not 
the  mastoid  antrum,  but  is  the  antrum  tympanicum. 

Regarding  the  supposed  change  in  the  position  of  the  drum 
membrane,  it  seems  to  him  this  question  could  be  quite  easily 
settled  by  measuring  the  angle  which  the  groove  of  the  annu- 
lus  tympanicus  on  one  side  forms  with  the  groove  of  the 
annulus  tympanicus  on  the  other  side  in  the  newborn  and  in 
later  life. 

In  this  connection,  he  called  attention  to  two  or  three  speci- 
mens on  the  table,  one  showing  an  anomalous  course  of  the 
canal  of  the  chorda  tympani.  Another  specimen  showed  the 
relation  of  the  antrum  to  the  tympanum  at  birth,  at  which 
time  the  aditus  is  almost  directly  above  the  tympanic  cavity. 

Dr.  Joseph  C.  Beck  was  sorry  that  the  essayist  had  skipped 
a  large  part  of  the  paper.  The  reading  of  the  same  will  be 
of  great  interest ;  also  the  illustrations. 

Regarding  dehiscence,  he  called  attention  to  the  work  of 
IMcKernon  in  infants,  particularly  in  the  region  of  the  jugu- 
lar bulbs,  which  are  very  numerous,  contrary  to  what  Dr. 
Boot  said. 

Regarding  the  cellular  spaces  referred  to.  you  will  find  in 
X-ray  pictures  cellular  areas  reaching  from  the  tympanic  cav- 
ity to  the  sphenoid  as  one  continuation  of  cells.  You  must 
deetrmine  whether  these  socalled  cellular  spaces  are  really 
cellular  spaces  in  connection  with  the  cavity  lined  with  this 
epithelial  mucous  membrane,  or  are  of  diploeic  bone.  He 
has  some  histologic  sections  of  this  particular  portion,  and 
has  found  many  of  them  are  diploe. 

Dr.  Cavanaugh,  in  closing,  wished  to  thank  the  members 
for  discussing  his  paper.  Owing  to  the  lateness  of  the  hour, 
he  omitted  reading  the  entire  article,  which  would  have  cov- 
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cred  the  remarks  of  Drs.  Shambaugh,  Boot.  Andrews  and 
Beck,  but  he  mentioned  that  when  the  article  appeared  in 
full  it  would  be  found  to  deal  with  their  suggestions. 

Regarding  Dr.  Boot's  statement  that  a  dehiscence  is  rare 
in  the  floor  of  the  middle  ear,  Dr.  Cavanaugh  wished  to  say 
that  he  has  seen  that  condition  in  a  pathologic  specimen. 

As  to  the  folds  of  the  tympanic  cavity,  discussed  by  Dr. 
Shambaugh,  reference  was  made  to  them  in  the  paper,  but 
omitted  for  lack  of  time. 

Paper:      International    Otological    Congress    in    Boston,    1912:      (a) 
Otosclerosis;    (b)    Discussion    of  the   Demonstrations  of   Pro- 
fessors Urban  Pritchard  and  Denker;  (c)  Heath's  Paper. 

Dr.  J.  HoLiXGER  said  that  the  demonstration  of  microscopic 
specimens  of  Professor  M.  Pritchard,  of  London,  and  Pro- 
fessor Denker,  of  Halle,  contradicted  each  other.  Professor 
Pritchard  said  that  birds  have  no  basilar  membrane  in  the 
labyrinth ;  Professor  Denker  showed  very  beautiful  specimens 
of  it.  This  finding  is  important  for  the  theories  of  hearing. 
The  same  is  true  of  specimens  of  Professor  Siebenmann.  who 
showed  labyrinths  of  guinea  pigs  where  the  incus  was  re- 
moved from  one  middle  ear,  and  the  animal  exposed  to  noises 
calculated  to  produce  degeneration  of  Corti's  organ.  The 
cochlea  where  the  incus  was  removed  remained  normal,  the 
other  one  was  degenerated.  Both  of  these  findings  speak  in 
favor  of  Helmholtz's  theory  of  hearing,  and  against  Zimmer- 
mann's. 

Finally,  attention  was  drawn  to  a  demonstration  of  Pro- 
fessor Siebenmann  of  specimens  and  drawings  of  otosclerosis. 
The  patholog>-  of  this  disease  was  attacked  in  a  book  by  Pro- 
fessor ^lanasse,  and  also  the  diagnosis  as  given  by  Bezold. 
The  specimens  counter-prove  Professor  Manasse's  attacks. 

DISCUSSION. 

Dr.  J.  Gordon  Wilson  said  that  he  read  Manasse  differ- 
ently from  Dr.  Holinger.  He  understood  Manasse  to  say 
that  otosclerosis  is  primarily  a  hereditary  degeneration.  If  he 
remembered  ^lanasse's  pictures  aright,  they  showed  in  the 
labyrinth  capsule  as  the  earliest  sign  a  collection  of  what  he 
called  granulation  tissue  in  close  relation  to  an  artery.    Then 
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followed  absorption  of  the  old  bone  and  redeposit  of  new 
bone.  Manasse  did  not  believe  it  to  be  a  specific  disease  of 
the  stapediovestibular  attachment,  but  of  the  labyrinth  cap- 
sule. Subsequent  to  this  come  the  changes  in  the  nerves  of 
the  cochlea  and  the  cells  of  ganglion  spirale. 

Of  course,  the  whole  question  is  still  extremely  obscure, 
but  it  is  satisfactory  to  find  two  opposing  views  so  energet- 
ically discussed.  The  outcome  cannot  but  give  a  more  accu- 
rate knowledge  of  the  etiology  and  pathology  of  this  obscure 
disease. 

Dr.  Georges  W.  Boot  said,  with  reference  to  the  presence 
or  absence  of  a  basilar  membrane  in  birds,  that  he  had  cut  sec- 
tions from  the  lagena  of  the  owl,  bluejay,  woodpecker  and  the 
common  barnyard  fowl,  and  that  in  these  birds  at  least  a  ba- 
silar membrane  was  present. 

Dr.  Shambaugh  called  attention  to  one  point  which  the 
specimens  exhibited  by  Dr.  Urban  Pritchard  and  Dr.  Denker 
brought  out.  Dr.  Urban  Pritchard  has  held  the  view  that  the 
cochlea  in  the  bird's  ear  has  but  two  scalae — a  scala  tympani 
and  a  scala  media — and  that  there  is  no  Reissner's  membrane. 
Dr.  Denker  holds  the  view  that  the  scala  vestibuli  is  present. 
The  Reissner's  membrane  is  quite  a  different  structure  in  birds 
from  what  it  is  in  mammals,  but  it  is  still  there.  Dr.  Urban 
Pritchard  showed  specimens  of  the  labyrinth  taken  from  the 
ornithorhynchus,  the  duck-bill  of  Australia,  which  showed 
that  the  cochlea  in  this  interesting  animal  possesses  the  char- 
acteristics of  the  bird's  cochlea  rather  than  those  of  the  mam- 
mal. 

Dr.  Joseph  C.  Beck  said  that  a  great  many  of  the  cases 
operated  on  by  Mr.  Heath  in  Boston  had  required  reoperation. 
Mr.  Heath  is  an  enthusiast  and  has  created  a  semiradical  oper- 
ation and  given  some  people  a  moment  to  think  before  oper- 
ating every  ear  radically.  So  far  as  the  speaker  was  con- 
cerned, he  has  not  been  very  successful  in  the  use  of  Heath's 
operation,  except  in  children,  and  he  thinks  that  the  indica- 
tions for  the  operation  are  rather  the  point  that  Mr.  Heath 
leaves  out,  and  the  pathologic  conditions  that  are  found  in  the 
bone. 

Dr.  Beck  is  interested  in  the  pathology  of  otosclerosis,  and 
especially  in  the  work  of  Gerber.  Gerber,  in  his  opinion,  is 
the  coming  man.     His  differentiations  coincide  with  those  of 
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Gray  in  the  study  of  otosclerosis,  and  also  with  the  processes 
that  are  found  in  osteomalacia  and  rickets,  and  in  some  forms 
of  degeneration  as  they  are  found  in  asthmatics  in  the  upper 
respiratory  tract.  The  speaker  has  been  working  along  this 
line,  and  has  had  a  good  deal  of  correspondence  with  Dr.  Gray 
in  reference  to  this,  and  it  is,  in  his  opinion,  a  subject  of  great 
interest. 

He  believes  that  the  standpoint  of  Manasse  is  worth  while 
considering. 

Dr.  Holixger,  in  closing,  said  that  the  standpoint  of 
Manasse  certainly  is  worth  while  considering,  otherwise  we 
would  ignore  it.  Every  criticism  has  to  be  taken  into  account, 
but  he  thinks  it  is  necessarj-  to  weigh  the  merits  and  demerits 
on  both  sides.  The  idea  of  spongifying  being  an  inflamma- 
tory' process  leaves  us  absolutely  in  the  air  as  to  the  clinical 
course.  The  word  '"inflammation"  tries  to  explain  the  pathol- 
ogy, but  no  reason  is  given  why  it  is  more  justified  than 
"abnormal  growth." 

With  reference  to  the  question  of  inflammation:  We  have 
repeatedly  heard  it  said  that  the  identification  of  pathologic 
processes  of  the  bone  is  one  of  the  most  difficult  problems. 
Dr.  Holinger  has  studied  the  work  of  Manasse  quite  recently, 
and  has  seen  the  areas  described  by  Dr.  Wilson,  which  are 
circumscribed  with  lines  in  the  picture.  But  Professor 
Manasse  does  not  say  why  he  calls  these  areas  inflammatory, 
or  why  they  might  not  be  due  to  abnormal  growths. 

Dr.  Holinger  states  that  Siebenmann  has  examined  a  great 
many  young  individuals,  while  Manasse  has  no  patient  below 
forty.  Later  on  there  are  new  formations,  and  just  that 
circumscribed  focus  in  the  very  old  individual  explains  it. 

Dr.  Wilson  said  he  did  not  think  so. 
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Dr.  J.  Gordon  Wilson,  President,  in  the  Chair. 

stenosis    of    Right    Auditory    Meatus. 

Dr.  C.  H.  Long  reported  the  case  of  Miss  J.  C,  aged 
twenty-one  years ;  lives  at  home.  On  September  13,  1912, 
she  presented  herself  with  pain  and  a  discharge  of  the  right 
ear.  Family  history  negative.  Personal  history :  Always 
healthy  until  the  age  of  nine  years,  when  she  had  the  measles. 
From  that  time  until  her  eighteenth  year  (1910),  she  suf- 
fered from  phlyctenular  keratitis,  the  corneal  opacities  becom- 
ing so  opaque  that  her  vision  in  both  eyes  was  often  as  low  as 
15/200,  even  with  the  help  of  her  correcting  lenses. 

The  advice  for  the  clearing  out  of  the  throat  was  not  fol- 
lowed until  April,  1912,  when  the  phlyctenules  reappeared. 

In  April,  1910,  when  the  eye  trouble  had  abated,  an  acute 
eczema  appeared  around  the  al?e,  bridge  of  the  nose,  and  side 
of  the  cheek.  About  September  5,  1912,  an  itching,  burning 
sensation  was  felt  in  the  right  ear,  followed  by  pain  and  a 
watery  discharge.  On  the  13th  he  examined  the  ear,  and,  in 
vie\v  of  her  past  history,  was  unable  to  make  an  exact  diag- 
nosis. The  microscope  showed  only  the  presence  of  pneumo- 
cocci.  September  24th,  the  symptoms  demonstrating  a  rather 
deep  infection,  with  the  possibility  of  pus  formation,  he  made 
a  free  incision  through  the  most  sensitive  part  to  the  bone. 
This  was  done  under  gas  anesthesia.  Xo  pus  was  found,  but 
immediate  relief  from  pain  ensued.  Cleansing  with  mild 
antiseptic  solutions  followed,  but  without  much,  if  any,  bene- 
fit. A  thin,  mucopurulent  discharge  came  from  the  inner  side 
of  the  narrowed  opening  of  the  external  auditory  meatus.  It 
was  impossible  to  view  the  drum  membrane,  so  there  was  no 
way  of  telling  the  condition  of  the  middle  ear.  The  hearing 
was  lowered,  to  be  sure,  but  no  more  than  we  should  expect 
with  an  occluded  meatus.  The  lumen  continued  to  become 
smaller,  so  that  by  January,  1913,  three  months  from  the  be- 
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ginning  of  the  infection,  the  meatus  scarcely  allowed  the 
passage  of  a  small  probe.  He  tried  stretching  with  graduated 
sounds,  then  inserting  different  varieties  of  drain,  sterile  tin 
foil,  moulded  in  the  shape  of  a  tube,  rubber  tubing,  and  gauze, 
but  with  unsuccessful  results.  He  then  used  a  slippery  elm 
tent,  cutting  it  down  to  fit  the  hole,  taking  care  that  the  string 
was  strong  and  properly  tied,  so  there  would  be  no  danger  of 
the  swollen  wood  slipping  behind  the  stricture.  A  second  and 
larger  tent  followed  the  first.  As  a  result  of  the  dilatation, 
the  drum  membrane  was  inspected  and  found  intact.  In  two 
or  three  days  the  meatus  was  nearly  as  small  as  before.  It 
was  at  this  stage  that  he  presented  her  to  this  society. 

On  Januar\'  21st,  under  ether  anesthesia,  he  performed  the 
Korner  flap  operation.  In  a  couple  of  weeks  nearly  all  dis- 
charge had  ceased  and  all  wounds  healed,  with  the  exception 
of  a  spot  external  to  the  stricture  in  the  meatus,  where  the 
flap  did  not  cover  the  cut  surface.  This  is  gradually  filling 
in,  and  he  hopes  soon  to  report  a  successful  termination  of  a 
seemingly  simple  infection,  but  one  that  baffled  all  ordinary 
therapeutic  measures.  In  this  case  he  had  to  deal  with  an 
acquired  occlusion  of  the  canal,  due  to  an  infection  seemingly 
deef)er  than  the  glands  and  hair  follicles.  Vaccines  were  not 
used  in  this  case,  owing  to  previous  failures  in  former  furun- 
cular  cases. 

Referring  to  the  flap  operation,  he  should  have  met  with 
greater  success  had  he  inserted  a  graft  on  the  raw  surface  or 
else  used  the  Jansen  modification  of  Komer's  operation. 

Otosclerosis. 

Dr.  T.  Holinger  presented  a  series  of  specimens  of  oto- 
sclerosis presented  to  him  by  Prof.  Siebenmann,  of  which 
some  had  been  shown  before.  He  had  one  new  one  which  had 
two  foci,  one  of  which  does  not  reach  the  surface  at  any  place. 
From  this  it  may  be  argued  that  under  certain  circumstances 
the  process  may  start  in  the  intermediary  part  of  the  bone, 
without  touching  the  surface  of  the  periostetnn.  This  is  an 
argument  against  the  inflammatory  nature  of  the  process.  He 
also  showed  one  specimen  of  artificial  boiler  maker's  deafness 
in  a  guinea  pig,  in  which  the  incus  was  removed  in  one  ear. 
Corti's  organ  in  the  operated  ear  was  intact ;  in  the  non- 
operated  one  it  was  degenerated.     Proof  for  Helmholtz's  the- 
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cry.  He  also'  showed  one  specimen  of  the  labyrinth  of  a 
guinea  pig  which  was  exposed  for  fifty  nights  to  a  whistle 
with  the  clear  sound  of  small  "g."  It  shows  circumscribed 
degeneration  of  Cofti's  organ. 

Gross  Lesions  of  the  Middle  Ear. 

Dr.  J.  Gordon  Wilson  presented  specimens  showing  gross 
lesions  of  the  middle  ear.  They  were  obtained  from  patients 
in  a  lunatic  asylum  who  showed  marked  hallucinations  of 
hearing.  It  is  interesting  to  note  that  in  cases  of  aural  hallu- 
cinations there  are  found  a  large  percentage  with  marked  ear 
disease. 

Acute    Mastoid    Abscess,  and    Temporosphenoidai    Abscess. 

Dr.  Wilson  also  showed  a  young  lad  of  twenty-one  on 
whom  he  had  operated  three  weeks  ago  for  acute  mastoid 
abscess  and  temporosphenoidai  abscess  on  right  side.  The 
lad  had  before  the  operation  severe  pain  in  the  right  parietal 
region,  which  dated  back  to  an  accident  four  weeks  before 
Dr.  Wilson  saw  him.  The  X-ray  pictures  showed  two  frac- 
tures of  the  skull,  one  in  the  parietal  and  another  in  the  squa- 
mous temporal.     A  full  history  will  be  published  later. 

Esophageal  Bougie  Fitted  With  a  Wax  Spindle-Shaped  Enlargement 
for  Dilatation  of  Cicatricial  Strictures  of  the  Esophagus. 

Dr.  Otto  T.  Freer  showed  an  esophageal  bougie  fitted  with 
a  wax  spindle-shaped  enlargement  for  dilatation  of  cicatricial 
strictures  of  the  esophagus.  Dr.  Freer  was  led  to  create  the 
device  by  a  case  of  stricture  of  the  esophagus  just  above  the 
cgrdia,  which  he  had  been  keeping  open  for  some  years  by 
monthly  passage  of  the  usual  ivory  olives,  an  especially  made 
hard  rubber  olive,  seven-eighths  of  an  inch  in  diameter,  com- 
pleting the  dilatation.  Of  late,  however,  the  esophagus  had 
b^gun  to  pouch  above  the  stricture,  so  that  the  olives  merely 
pushed  down  this  pouch  and  failed  to  pass.  A  flexible  gum 
elastic  bougie.  No.  20,  however,  entered  the  stricture  readily 
enough.  In  order  to  accomplish  dilatation  with  this  bougie, 
Dr.  Freer  wound  a  spindle  of  dental  floss  silk  upon  it  at  the 
junction  of  its  lower  and  middle  third,  and  made  the  spindle 
solid  by  painting  it  with  boiling  hot  dental  moulding  wax.  The 
surface  of  the  spindle  was  finally  smoothed  with  a  layer  of 
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Still  fluid  but  cooler  wax,  and  the  form  of  the  spindle  was 
finally  shaped  by  scraping  it  with  the  edge  of  a  knife.  The 
upper  end  of  the  bougie  was  then  cut  off  and  a  whalebone  rod 
introduced  as  far  as  the  spindle  to  stiffen  the  upper  portion 
of  the  bougie.  The  spindle  readily  followed  the  flexible  distal 
third  of  the  bougie  through  the  stricture  and  dilated  it  easily. 
Dilating  spindles  of  the  kind  described  may  be  made  of  any 
desired  size  upon  the  regulation  bougie.  Dr.  Freer  regards 
these  dilators  as  superior  to  distensible  rubber  bags,  which  are 
harder  to  pass  than  the  ordinary  olive. 

DISCUSSION. 

Dr.  Joseph  C.  Beck  said  that  Dr.  Wilson's  case  had  been 
exceedingly  interesting  to  him.  Regarding  this  socalled  dead 
area — or  the  area  in  which  diagnosis  is  very  difficult — he  had 
had  a  personal  experience  recently.  His  brother  had  suc- 
cumbed to  a  tumor  located  in  this  region.  That  a  tumor  the 
size  of  a  small, apple  can  exist  in  this  area  without  producing 
any  symptoms  is  certainly  a  strange  thing  to  him,  and  he  is 
studying  his  brother's  case  from  every  point.  This  subject 
is  of  extreme  interest  to  all  rhinologists  and  otologists,  be- 
cause he  believes  it  is  in  their  sphere  to  assist  in  making  the 
diagnosis.  It  is  surprising  that  such  an  amount  of  pus  could 
be  obtained  in  this  area  without  causing  any  symptoms  other 
than  pain. 

Dr.  Shambaugh  referred  to  a  case  of  brain  abscess  which 
had  recently  come  under  his  observation.  The  chief  com- 
plaint of  the  patient  was  severe  onesided  frontal  pain  of  sev- 
eral weeks'  duration.  When  first  seen  by  Dr.  Shambaugh 
there  was  a  subnormal  temperature,  slow  pulse  and  complaint 
of  unbearable  pain  over  the  left  eye.  The  patient  stated  that 
he  had  lost  ten  pounds  in  weight,  and  the  clinical  condition 
suggested  something  decidedly  more  severe  than  a  frontal 
sinus  abscess.  Examination  found  the  septum  deflected  to 
the  left,  which  made  it  impossible  to  catheterize  the  frontal 
sinus.  A  mucopurulent  secretion  w^as  found  oozing  from  the 
middle  meatus.  Under  cocain  the  anterior  half  of  the  middb 
turbinal  was  easily  removed,  and  by  cauterizing  the  discharge 
was  found  to  come  from  the  frontal  sinus.  The  patient  seemed 
decidedly  better  for  a  short  time  after  the  removal  of  the 
middle  turbinal,  but  very  shortly  the  frontal  pain  returned. 
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It  was  decided  that  there  was  probably  a  brain  abscess.  Sev- 
eral neurologists  examined  the  case  and  agreed  with  the  diag- 
nosis, but  were  unable  to  locate  the  abscess.  There  was  no 
middle  ear  trouble,  and  since  the  frontal  sinus  was  infected, 
it  seemed  probable  that  the  frontal  sinus  had  some  relation  to 
this  infection.  After  opening  the  frontal  sinus  the  condition 
found  did  not  indicate  a  process  which  was  likely  to  invade 
the  brain  cavity.  There  was  no  perforation  of  the  posterior 
wall  of  the  sinus.  However,  it  was  thought  best  to  remove 
the  posterior  wall  in  order  to  make  sure  that  there  was  not 
an  extradural  abscess  in  this  region.  None  was  found.  Still 
believing  that  there  was  a  brain  abscess  and  probably  located 
in  the  frontal  lobe,  an  opening  was  made  higher  up  and  the 
bone  trephined.  No  abscess  was  found.  After  about  a  week 
symptoms  of  right  sided  paresis  appeared,  which  pointed  to- 
ward a  probable  temporosphenoidal  abscess.  The  bone  was 
trephined  and  a  large  abscess  was  found  in  this  region.  The 
colon  bacillus  seemed  to  be  the  active  organism. 

An  interesting  feature  of  the  case  was  that  the  patient 
showed  marked  aphasia  for  names  of  objects ;  while  recogniz- 
ing the  object  itself,  he  could  not  name  it.  The  patient  was 
left  handed,  and  the  abscess  was  located  on  the  left  side,  but 
the  location  of  the  speech  center  in  his  case  was  on  the  affect- 
ed side — the  left  side — because  he  had  been  taught  to  do  one 
thing  with  his  right  hand,  and  that  was  to  write. 

Dr.  Otto  T.  Fre;e;r  did  not  think  that  Dr.  Shambaugh  was 
clear  in  the  pathology  in  the  case  he  reported,  and  he  especially 
failed  to  show  a  connection  between  the  frontal  sinus  opened 
and  the  abscess  found.  While  there  are  cases  where,  by  way 
of  lymphatic  infection  through  bone,  brain  abscess  has  been 
produced,  these  cases  are  in  the  nature  of  curiosities,  and  brain 
abscess  due  to  frontal  sinus  suppuration  practically  always 
implies  ulceration  of  the  mucous  membrane  of  the  posterior 
wall  of  the  sinus,  caries  of  the  bone  and  infection  of  the  dura. 

Dr.  Freer  did  not  regard  the  signs  which  led  Dr.  Sham- 
baugh to  a  diagnosis  of  frontal  sinus  suppuration  as  enough 
to  warrant  such  a  diagnosis.  Pus  in  the  middle  meatus  may 
mean  suppuration  of  the  antrum  of  TTighmore  or  anterior 
ethmoidal  cells,  instead  of  suppuration  of  the  frontal  sinus. 
for  the  pus  from  all  these  cavities  appears  in  the  middle  mea- 
tus.    Pain  over  the  frontal  sinus  is  a  verv  uncertain  sign  of 
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frontal  sinusitis,  for  it  is  often  due  to  supraorbital  neuralgia, 
and  even  oftener,  in  Dr.  Freer's  experience,  is  reflected  pain 
due  to  suppuration  of  the  maxillary  antrum,  with  a  healthy 
frontal  sinus  underneath  the  region  of  the  pain.  Dr.  Freer 
has  often  seen  rhinologists  misled  by  brow  pain  into  a  diag- 
nosis of  frontal  sinus  suppuration,  when  the  disease  was  a 
suppuration  of  the  maxillary  antrum.  Dr.  Charles  E.  Parker, 
of  the  Golden  Square  Hospital,  Lx>ndon,  and  Dr.  Brown 
Kelly,  of  Glasgow,  informed  Dr.  Freer  that  pain  over  the 
frontal  sinus,  in  their  experience,  was  very  often  caused  by 
maxillary  sinusitis  with  a  healthy  frontal  sinus. 

Dr.  J.  R.  FletchKr  had  seen  a  large  abscess  of  the  frontal 
lobe  emanating  from  frontal  sinus  empyema  on  the  right  side, 
but  the  relatives  would  not  allow  an  autopsy. 

Dr.  Clark  W.  Hawley  reported  a  case  that  he  operated 
on  last  summer.  An  extensive  mastoid  dissection  was  done 
and  quite  a  portion  of  the  middle  fossa  and  the  lateral  sinus 
was  uncovered.  The  convalescence  was  very  slow  at  first,  but 
he  began  to  show  all  the  signs  of  brain  abscess,  temperature 
down  to  94°,  pulse  to  54,  weakness  and  other  symptoms.  Sev- 
eral consultations  were  had.  It  was  decided  that  the  indica- 
tions were  not  sufficiently  well  marked  to  justify  opening  the 
skull,  and  the  result  proved  the  wisdom  of  it.  From  this 
relapse  he  seemed  to  be  recovering,  when  he  suddenly  died 
one  night.  A  postmortem  was  done,  and  the  most  careful 
dissection  of  the  brain  showed  no  abnormal  change ;  no  ab- 
scess or  meningitis  could  be  demonstrated.  This  shows  that 
there  are  two  sides  to  the  subject,  and  that  we  cannot  always 
depend  on  lowered  pulse  rate  and  temperature  as  indicative 
of  brain  abscess. 

Double  Fistula  (Right  and  Left),  the  Right  Being  Probably  in  the 
Horizontal  Semicircular  Canal,  the  Left  in  the  Oval  Window. 

Dr.  J.  R.  Fletcher  demonstrated  two  cases,  as  follows: 
First,  that  of  a  man,  about  forty-five  years  of  age,  with  a 
double  fistula  (right  and  left),  the  right  being  probably  in  the 
horizontal  semicircular  canal,  the  left  in  the  oval  window.  The 
drumheads  were  both  adherent  to  the  labyrinth  wall.  The 
fistula  left  was  plainly  visible.  The  man  had  complained  of 
vertigo  when  blowing  his  nose.  This  symptom  caused  him 
to  consult  Dr.  Fletcher.     Knowledge  of  the  fistula  symptom 
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directs  one's  attention  immediately  to  the  ear,  although  this 
man  did  not  complain  of  his  ear  at  all.  Examination  re- 
vealed cholesteatoma  in  the  external  auditory  canals,  both 
right  and  left.  The  interesting  feature  about  the  right  fistula 
was  that  in  doing  the  Valsalva  he  developed  pronounced  ver- 
tigo, with  true  vestibular  nystagmus  toward  the  diseased  side. 
Inspection  of  the  drumhead  at  the  time  of  the  blowing  showed 
a  distinct  track  which  the  air  followed.  This  was  located 
along  the  inferior  margin  of  the  drum.  Xo  change  took  place 
in  the  left  drumhead.  Both  sides  responded  to  the  fistula  test, 
each  causing  nystagmus  to  the  right.  There  is  as  yet  no  sat- 
isfactory explanation  why  the  fistula  test  in  one  case  makes  a 
nystagmus  in  a  certain  direction,  and  in  another  case  in  the 
opposite  direction ;  in  other  words,  we  cannot  explain  the 
lack  of  constancy  in  the  direction  of  the  flow  of  the  endolymph 
in  the  canal  under  seemingly  like  circumstances.  Before  the 
removal  of  the  cholesteatomata  there  was  no  response  to  the 
fistula  test.  It  seems  to  Dr.  Fletcher  that  this  case  shows 
clearly  the  value  of  the  fistula  symptom. 
The  second  case  was  one  of  complete 

Destruction    of  the    Function    of  the    Right    Labyrinth    Following    a 
Radical    Mastoid   Operation. 

There  is  a  fistula  present  in  the  lateral  arm  of  the  right  hori- 
zontal semicircular  canal,  which  can  be  easily  seen.  The 
excretion  from  this  fistula  is  serum.  This  may  be  a  case  of 
serous  labyrinthitis  following  the  radical  mastoid.  As  Dr. 
Fletcher  did  not  do  the  operation,  and  the  history  previous 
to  the  operation  is  not  clear,  positive  statement  cannot  be 
made.  The  case  is  interesting  because  the  patient  responds 
very  faintly  to  the  turning  and  the  caloric  tests  of  the  good 
ear,  much  more  slightly  to  the  turning  test,  and  not  at  all  to 
the  caloric  test  of  the  bad  ear.  This  case  illustrates  the 
readjustment  which  takes  place  after  the  functional  destruc- 
tion of  one  labyrinth,  namely,  the  assumption  of  the  function 
of  both  labyrinths  by  the  single  good  one.  The  iise  of  the 
Barany  noise  apparatus  for  the  exclusion  of  the  good  ear  was 
also  demonstrated  in  this  case.  During  its  use  the  patient 
was  totallv  unable  to  hear  very  loud  spoken  language. 
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Paper:     Clinical  Vestibular  Nystagmus. 

By  John  R.  Fletcher,  M.  D. 

Dr.  Fletcher  said  it  is  quite  important,  in  familiarizing 
ourselves  with  the  use  of  vestibular  nystagmus  in  otology,  to 
remember  that  there  are  many  cases  which  do  not  come  under 
the  rules,  and  that  all  cases  of  this  type  of  nystagmus  do  not 
originate  in  the  ears — ^that  is,  they  are  extracranial,  as,  for 
instance,  the  nystagmus  with  vertigo  from  auto-  and  otlier 
intoxication,  uterine  vertigo,  etc.  No  direct  ear  symptoms 
and  none  pointing  directly  to  the  cranial  contents  will  speedily 
put  us  right  on  these  cases.  Other  cases,  manifestly  of  the 
gravest,  are  at  present  quite  beyond  diagnostic  certainty  and 
are  helped  but  little  by  the  symptom  under  consideration. 
However,  in  diagnosing  and  differentiating  serous  and  sup- 
purative, circumscribed  and  diffuse,  manifest  and  latent  laby- 
rinthitis; hyperemia  and  anemia  of  and  hemorrhage  within 
the  labyrinth;  and  retrolabyrinthine  disease  from  one  an- 
other and  from  nonotologic  diseases,  its  place  is  well  fixed  and 
its  value  great.  The  patients  we  see  are  referred  or  come  of 
their  own  accord ;  we  are  asked  to  see  the  first  because  of  the 
nystagmus,  and  are  consulted  by  the  second  because  they  have 
vertigo.  They  know  nothing  of  the  nystagmus,  but  for  va- 
rious reasons  believe  their  vertigo  comes  from  the  ear  or  nose ; 
as,  for  instance,  the  first  patient  demonstrated  by  him  that 
evening,  who  came  complaining  of  brief  attacks  of  severe  ver- 
tigo, with  sometimes  nausea,  whenever  he  blew  his  nose. 
Careful  examination  determined  beyond  doubt  that  he  had  a 
fistula  in  both  ears,  which  is  uncommon,  and,  further,  that 
but  one  of  them  is  affected  by  the  nose  blowing.  We  learn  the 
latter  from  the  fact  that  performing  the  fistula  test  on  the  left 
side  produces  nystagmus  in  the  same  direction  as  by  blowing 
the  nose,  but  its  velocity  and  excursion  are  not  so  great.  If 
we  make  the  same  test  on  the  right,  the  result  is  identical  with 
the  nose  blowing.  This  and  the  unique  fact  that  the  route  of 
the  air  current  from  the  eustachian  tube  can  be  followed  with 
the  eye  make  it  certain.  In  addition,  a  pinhole  perforation  of 
the  closely  adherent  left  drumhead,  directly  over  the  oval  win- 
dow, designates  the  site  of  the  fistula.     Moreover,  this  per- 
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foration  would  allow  air  coming  from  the  tube  to  escape.  An- 
other point  to  make  is  that  gentle  pressure  over  the  site  of  the 
perforation  with  a  probe  wound  with  cotton  causes  nystagmus, 
much  the  same  as  the  fistula  test.  The  latter  is  made  by  care- 
fully blowing  air  into  the  external  auditory  canal  through  a 
hollow  olive-shaped  hard  rubber  point  from  a  small  rubber 
bag  and  tube.  The  fact  that  his  hearing  is  good  beyond  ex- 
pectation signifies  that  the  disease  is  circumscribed.  Air  can  be 
prevented  from  escaping  through  the  eustachian  tube  when  it 
is  wide  open  and  the  drum  membrane  is  perforated,  by  the 
patient  holding  his  nose  and  blowing  at  the  time  the  test  is 
made,  as  suggested  by  Ruttin,  or  by  closing  the  tube  with 
cotton  within  the  middle  ear,  when  possible. 

Of  the  three  clinical  tests,  the  fistula  test,  turning,  and  the 
caloric  test,  the  latter  is  the  most  constantly  useful.  The 
speaker's  second  patient  brings  out  this  point  quite  well.  Her 
response  to  the  fistula  test  is  negative,  though  one  is  visible 
on  the  right,  and  freely  exposed  to  the  pressure  of  air  because 
of  tubal  closure  after  the  radical  mastoid  operation.  She  is 
totally  deaf  in  this  side.  Schwabach  localized  in  the  left; 
Rinne  negative  -)-.  She  responds  very  slightly  to  turning, 
either  to  right  or  left — so  slightly  that  unless  very  closely  ob- 
served one  might  report  the  response  absent.  Her  response 
to  the  caloric  test  on  the  right  is  negative.  All  these  facts 
signify  beyond  a  doubt  total  functional  inactivity — a  func- 
tional death  of  the  right  labyrinth.  The  whole  exposed  lat- 
eral labyrinth  wall  was  irrigated  with  ice  water  for  a  long 
time  without  result.  The  same  water  used  in  the  left  ear 
caused  horizontal  and  rotatory  nystagmus  to  the  diseased  side, 
but  not  so  promptly  nor  so  vigorously  as  in  the  normal  person. 
Quite  warm  water  caused  to  flow  into  the  left  ear  caused  a 
rather  feeble  rotatory  nystagmus  to  the  good  or  irrigated  ear. 
These  caloric  tests  to  the  left  ear  tell  us  that  her  left  laby- 
rinth is  functionating.  H  we  had  no  other  information  than 
the  caloric  test  given  us,  we  could  safely  diagnose  a  dead 
labyrinth  on  the  right  and  a  functionating  one  on  the  left, 
though  the  left  response  is  normal  only  in  the  direction  and 
plane  of  the  nystagmus,  not  in  quickness  and  degree.  In 
other  words,  what  is  known  as  readjustment  has  taken  place 
— the  good  labyrinth  is  somewhat  less  keenly  doing  the  work 
of  both.     Their  action  and  reaction  on  each  other  has  been 
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lost — there  is  no  longer  synchronysm.  The  normal  reaction 
to  turning  a  patient  ten  times'  around  the  vertical  axis  is  nys- 
tagmus in  the  direction  of  turning  during  turning,  and  in  the 
opposite  direction  after  turning.  In  turning  tliis  patient  to 
the  right  there  is  no  after-nystagmus,  and  the  usual  vertigo 
is  absent.  In  turning  to  the  left  the  after- nystagmus  is  so 
slight  as  to  amount  almost  to  nothing.  When  we  use  the 
turning  test  to  discover  pathologic  labyrinthine  conditions,  the 
rule  is  that  if  one  labyrinth  gives  an  after-nystagmus  of  at 
most  half  the  duration  of  the  other,  the  labyrinth  giving  the 
short-enduring  reaction  is  pathologic.  In  this  case  one  does 
not  respond  at  all  and  the  other  barely.  We  may  interpret 
this  as  nothing,  equaling  the  half  or  less  of  almost  nothing; 
that  is  to  say,  within  the  rule.  Turning  must  always  be  used 
in  case  of  dry  perforations,  as  irrigation  is  not  to  be  thought 
of  on  account  of  the  danger  of  causing  acute  suppuration. 
Of  course,  the  caloric  test  may  be  made  with  clean  air,  warm 
or  cold,  or  any  other  cleanly  method  which  may  be  devised  to 
change  the  temperature  of  the  labyrinth  wall,  except  the  use 
of  fluids,  as  above.  The  turning  tests  of  Dr.  Fletcher's  first 
patient  have  not  been  made,  as  he  objects  strongly  to  the  ver- 
tigo. 

Let  us  suppose  a  patient  complains  of  vertigo  coming  on  in 
attacks  of  from  a  few  seconds  to  a  few  hours'  duration,  of  a 
light  or  relatively  severe  grade,  with  the  history  of  an  old 
chronic  suppurative  otitis  media.  We  must  examine  for  spon- 
taneous nystagmus  by  directing  the  patient  to  look  to  the  ex- 
treme right  and  left  without  turning  the  head.  If  in  this 
eye  position  we  find  nystagmus  directed  to  one  or  both  sides, 
we  may  regard  the  case  as  circumscribed  labyrinthitis ;  but  to 
make  the  diagnosis  more  certain  the  caloric  reaction  should  be 
positive,  with  change  of  direction  of  the  spontaneous  nys- 
tagmus to  the  use  of  cold  when  to  the  right,  and  of  warm 
water  when  to  the  left.  There  should  be  a  response  to  the 
turning  test,  with  the  comparative  difference  mentioned  above. 
The  hearing  test  should  be  positive.  The  fistula  test  should 
be  made,  and  will  usually  be  found  positive ;  though  a  fistula 
may  be  present  without  a  positive  response  to  the  test,  due 
either  to  the  escape  of  the  air  or  to  some  obstruction  to  press- 
ure, such  as  cholesteatoma,  granulations,  etc.  Diffuse  serous 
labyrinthitis  occurs  in  acute   suppurative  otitis,   chronic  sup- 
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purative  otitis  media,  and  follows  the  radical  mastoid  opera- 
tion. The  characteristic  nystagmus  is  toward  the  sound  side, 
rotatory  and  severe.  Not  infrequently  the  circumscribed 
changes  to  diffuse  serous  or  diffuse  suppurative  labyrinthitis. 
The  question  of  a  labyrinth  operation  is  thrust  before  us,  and 
is  settled  by  the  differential  diagnosis.  In  both  cases  the  nys- 
tagmus will  be  directed  to  the  sound  side  and  is  severe.  If 
any  sign  of  functional  activity  of  the  diseased  side  remains, 
namely,  response  to  the  caloric,  turning,  fistula  and  hearing 
tests,  the  case  is  one  of  serous  labyrinthitis.  Diffuse  sup- 
purative labyrinthitis  is  totally  destructive  and  very  dangerous 
to  the  cranial  contents.  In  such  case  there  is  no  response  to 
tests,  and  so  far  as  they  are  concerned  we  must  diagnose  dif- 
fuse suppurative  labyrinthitis.  Unfortunately,  we  have  re- 
ports of  operated  cases  in  which  all  reactions  failed  which 
were  not  suppurative,  and  others  in  which  the  labyrinth  oper- 
ation was  done  which  recovered.  We  must,  therefore,  con- 
clude that  the  serous  labyrinthitis  sometimes  cairses  the  pic- 
ture of  diffuse  suppurative.  These  cases  cannot  be  clinically 
differentiated  from  the  diffuse  suppurative.  There  is  a  great 
deal  more  to  be  said  about  serous  labyrinthitis,  but  as  we  are, 
dealing  more  particularly  with  the  symptom — nystagmus — 
from  the  clinical  standpoint,  it  may  be  well  not  to  go  too  far 
afield,  but  proceed  to  the  next  and  most  dangerous  disease  of 
the  labyrinth,  namely,  diffuse  suppurative  labyrinthitis. 

No  picture  is  quite  the  same  as  that  of  the  serous.  Severe 
vertigo,  nystagmus  to  the  sound  side,  nausea,  vomiting,^  and 
disturbance  of  equilibrium.  This  is  the  manifest  type.  Latent 
diffuse  suppurative  labyrinthitis  progresses  more  slowly.  The 
history  will  show  complaint  of  attacks  of  vertigo  at  intervals 
of  greater  or  less  time  through  the  course  of  years.  There 
will  be  no  response  to  any  of  the  function  tests  of  the  labyrinth 
— hearing  test  negative,  caloric  test  negative,  turning  test 
negative,  and  no  fistula  symptoms.  The  only  possible  symp- 
toms are,  first,  very  small  spontaneous  rotatory  nystagmus, 
both  right  and  left,  when  the  glance  is  in  these  respective 
extreme  directions.  Second,  the  marked  difference  in  the 
duration  of  the  after-nystagmus  following  turning  to  the  right 
and  left,  head  erect.  Ruttin  gives  the  difference  as  from  one 
to  three  to  six.  Let  us  suppose  the  right  labyrinth  to  be  the 
seat  of  the  trouble — so  long  as  true  compensation,  as  defined 


SOCIETY    PROCEEDINGS.  857 

by  Ruttin  (Klinik  der  Serosen  und  eitrigen  Labyrinth- 
Entzundungen),  has  not  taken  place,  the  result  of  turning 
ten  times  to  the  right,  head  erect,  will  be  an  after-nystagmus 
to  the  left  of  from  fifteen  to  thirty  seconds'  duration,  while 
turning  to  the  left,  used  in  like  conditions,  created  an  after- 
nystagmus  of  about  five  seconds'  duration.  When  complete 
compensation  has  taken  place,  that  is,  when  not  the  least  par- 
ticle of  function  remains  in  the  diseased  labyrinth,  the  sound 
side  assumes  the  function  of  both  sides,  but  somewhat  less 
acutely,  as  follows:  The  after-nystagmus  following  ten  turn- 
ings, either  to  the  right  or  left,  head  erect,  in  the  opposite 
direction  to  turning  for  ten  to  fifteen  seconds.  In  other 
words,  the  after-nystagmus  again  becomes  equal  to  both  sides, 
differing  from  the  normal  in  that  its  duration  is  reduced  to 
one-half  or  one-third  or  less.  The  sound  labyrinth  does  all  of 
the  work,  but  is  only  able  to  produce  half  the  result  in  point 
of  duration.  Several  authors  have  reported  necrosis  with 
sequestration  of  a  part  or  the  whole  of  the  labyrinth.  These 
cases,  of  course,  are  latent  suppurative  labyrinthitis,  and 
sequestration  may  be  considered  the  last  symptom,  unless  we 
add  facial  paralysis,  which  now  takes  place.  Ruttin  mentions 
two  cases  in  the  book  above  named  in  which  the  fistula  symp- 
tom was  present  after  sequestration,  showing  that  some  fila- 
ments of  the  nervous  end  organ  yet  remained.  The  early 
picture  seen  in  traumatic  destruction  or  hemorrhage  into  one 
labyrinth  is  quite  the  same  as  in  diffuse  suppurative  and  ex- 
treme serous  labyrinthitis,  but  here  we  are  not  dealing  with 
a  case  of  old  suppurative  otitis  media,  while  circumscribed 
serous  and  suppurative  labyrinthitis  of  necessity  follows  otitis 
media.  On  the  other  hand,  it  must  not  be  forgotten  that  an 
otitis  media  may  follow  the  trauma.  The  trauma  caused  by 
the  radical  mastoid  operation  not  infrequently  converts  a  cir- 
cumscribed into  a  diffuse  serous  labyrinthitis.  The  nystag- 
mus characterizing  (though  we  rarely  see  it)  the  circum- 
scribed labyrinthitis  should  not  change  after  the  radical  oper- 
ation. If  it  does,  it  is  spontaneous  rotatory  and  directed  to 
the  sound  side.  The  great  question,  then,  to  be  decided  is 
between  the  serous  and  suppurative  diffuse  labyrinthitis.  Clin- 
ically, today  we  must  consider  all  cases  showing  no  reaction  to 
the  fistula  symptom,  hearing,  caloric  and  turning  tests,  with 
strong  nystagmus  to  the  sound   side   following  chronic  sup- 
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purative  otitis  media,  diffuse  suppurative  labyrinthitis.  The 
accompanying  symptoms  of  nausea,  vomiting  and  disturbances 
of  equilibrium  are,  of  course,  usually  present. 

While  the  above  relating  to  nystagmus  is  the  rule,  in  a  con- 
siderable number  of  cases  of  suppurative  labyrinth  destruc- 
tion there  is  a  horizontal  nystagmus  to  the  diseased  side. 
Further,  the  nystagmus  to  the  sound  side  may  be  compound ; 
that  is,  both  horizontal  and  rotatory.  When  there  is  a  nys- 
tagmus to  lx)th  sides  by  glancing  in  the  extreme  lateral  direc- 
tion, one  may  be  confused  who  thinks  of  the  rule  that  nys- 
tagmus is  increased  when  the  patient  glances  toward  the  quick 
component  and  decreases  or  stops  completely  when  the  glance 
is  in  the  opposite  direction.  An  important  fact  is  that  the 
nystagmus  emanating  from  the  labyrinth  is  strongest  at  the 
beginning,  gradually  growing  weaker  and  weaker  until  it 
ceases  completely. 

It  is  difficult  to  write  of  clinical  nystagmus  and  keep  strictly 
to  the  text  when  it  comes  to  the  consideration  of  serous  and 
suppurative  labyrinthitis,  because  the  nystagmus  is  the  same 
in  both  cases  during  the  time  when  the  differential  diagnosis 
must  be  made,  if  possible,  though  the  attempt  has  been  made 
to  direct  attention  to  the  nystagmus  throughout  the  paper. 
The  real  danger  to  the  life  of  the  patient  is  through  intra- 
cranial, that  is,  extralabyrinthine,  complications,  of  which 
there  are  two  in  particular,  from  labyrinthitis,  abscess  and 
meningitis.  Fortunately  the  nystagmus  serves  us  here,  and 
that,  too,  in  the  midst  of  the  symptom  storm. 

In  cerebellar  abscess  the  nystagmus  may  be  directed  to  the 
sound  as  well  as  to  the  diseased  side.  Characteristic  for  this 
nystagmus  is  it  that  as  the  disease  progresses  the  nystagmus 
becomes  more  intense,  ultimately  reaching  such  a  grade  as  is 
never  seen  in  labyrinth  disease.*  In  labyrinth  disease  the 
nystagmus  to  the  sound  side  predominates  and.  last,  after  that 
which  may  have  been  directed  to  the  diseased  side  ceases.  If 
this  nystagmus  suddenly  changes  to  the  sound  side  and  is 
strong,  with  tendency  to  increase  rather  than  diminish,  cere- 
bellar abscess  may  be  diagnosed  confidently.  Other  cases 
may  be  doubtful,  but  this  may  be  said  with  certainty,  that  if 
the  complete  labyrinth  operation  has  been  done  and  nystagmus 


*H.  Neumann:     Zur  Differential   Diagnose  von   Kleinhirnabszess 
und  Labyrinthelterung. 
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persist  to  the  diseased  side,  there  is  an  intracranial  complica- 
tion. (Physiologic  und  Pathologic  ( Functions- Prefiing)  des 
Boyengang-Apparates  beim  Menschen.)  Barany  says:  "Is  the 
right  vestibular  apparatus  unirritable,  with  a  strong  rotatory 
nystagmus  to  the  right,  so  is  the  same  caused  by  an  intra- 
cranial disease."  A  dead  labyrinth  cannot  originate  a  nys- 
tagmus toward  its  own  side :  therefore,  the  irritation  must 
come  from  somewhere  along  the  course  of  the  vestibular  nerve 
or  its  center. 

The  differential  diagnosis  between  cerebellar  abscess  and 
meningitis  of  the  posterior  fossa  cannot  be  made  by  means 
of  the  nystagmus.  It  is,  in  fact,  usually  difficult,  though  the 
other  symptoms  are  the  real  guide  and  frequently  do  not 
fail  us. 

To  those  who  wish  to  follow  the  subject  more  deeply, 
Neumann's  '*Der  Otitische  Kleinhirnabszess"  will  be  of  great 
value. 

DISCUSSIOX. 

Dr.  William  I..  Ballenger  said  the  average  otologist  was 
very  much  confused  by  the  theoretical  problems  presented  in 
a  study  of  this  question.  As  a  matter  of  fact,  there  is  one 
class  of  cases  at  least  that  can  be  diagnosed  without  knowing 
anything  about  nystagmus,  as,  for  example,  latent  diffuse  sup- 
purative labyrinthitis,  with  total  deafness  and  a  history  of  a 
vertiginous  attack  at  one  time  in  the  past — it  may  be  weeks, 
months  or  years  previously — and  nystagmus  might  have  been 
observed  at  that  time.  Since  that  time  there  has  been  total 
deafness  and  a  discharging  ear.  Those  cases  are  referred  to 
as  diffuse  suppurative  latent  labyrinthitis.  One  might  be  able 
to  make  a  diagnosis  of  a  case  of  this  sort,  even  if  he  has  not 
made  a  study  of  the  deeper  problems  presented  by  Dr.  Fletcher. 
It  is  easy  for  an  otologist  to  know  that  he  has  a  case  of  total 
destruction  of  the  labyrinth.  If  we  have,  then,  a  case  with  a 
chronic  discharge  and  the  patient  more  or  less  deaf,  the  noise 
apparatus,  the  stream  of  water,  or  the  tuning  fork,  as  suggest- 
ed by  Dr.  Pierce,  inserted  into  the  meatus,  we  can  determine 
whether  a  patient  has  total  destruction  or  not,  and  then,  with 
a  previous  history  of  a  vertiginous  attack,  we  can  arrive  at  a 
fair  estimate  that  we  have  a  case  of  diffuse  suppurative  latent 
labyrinthitis.     So  there  is  one  type  of  case  that  may  be  fairly 
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well  diagnosed  without  the  classical  tests.  Dr.  Ballenger  re- 
ferred to  a  case  under  his  observation  at  the  present  time  of 
that  type,  which  had  been  operated  on  ten  or  twelve  years  ago 
— three  times  within  a  period  of  a  year  or  two — for  mastoid 
disease.  This  man  did  not  know  he  was  totally  deaf  in  the 
operated  ear,  and  the  speaker  did  not  know  it  until  he  had  been 
around  the  office  for  two  years.  He  had  been  treating  him  for 
frontal  sinus  disease,  and  had  done  an  operation  on  him  for  it. 
One  day  he  complained  of  dizziness,  which  aroused  Dr.  Bal- 
lenger's  suspicions.  He  used  the  noise  apparatus,  and  found 
him  totally  deaf  in  the  operated  ear. 

So  the  problem  is  not  so  complicated  as  at  first  thought.  It 
is  true  that  these  more  theoretical  aspects  of  the  subject  must 
be  mastered  before  we  have  complete  mastery  of  the  subject, 
but  it  has  been  his  desire  to  approach  the  subject  from  the 
simpler  standpoint.  He  has  seen  nine  labyrinth  cases  during 
the  past  year — most  of  them  of  the  latent  type,  with  a  history 
of  vertiginous  attacks  eight  or  ten  years  previously.  Ruttin 
says  that  when  the  labyrinth  has  been  long  destroyed  we  may 
get  complete  compensation ;  that  is,  the  nystagmus  after  the 
turning  test  is  equal  in  either  direction,  though  of  shorter 
duration  than  in  normal  cases. 

Dr.  Nokval  H.  Pie:rce  said  that  Dr.  Fletcher  had  presented 
the  known  facts  that  can  be  used  in  clinical  work  very  well. 
He  did  not  think  he  had  anything  to  add.  He  carries  out  the 
examinations  about  as  Dr.  Fletcher  does. 

Dr.  Robert  Sonnenschein  asked  whether  a  Wassermann 
had  been  made  in  the  case  of  the  woman  who  had  lost  the 
reaction  to  turning,  but  still  had  the  caloric.  At  a  meeting 
of  the  Vienna  Otological  Society,  held  about  two  years  ago, 
Neumann  stated  that  the  fact  of  loss  of  turning  reaction  and 
retention  of  caloric  reaction  almost  always  suggests  lues. 

Dr.  Fletcher  said  the  woman  had  had  an  abdominal 
trouble  for  which  she  was  operated.  A  Wassermann  was 
made  and  was  negative. 

Dr.  George  E.  Shambaugh  stated  that  there  is  usually  no 
difficulty  in  recognizing  an  involvement  of  the  labyrinth  in 
connection  with  suppurative  middle  ear  disease.  If  the  laby- 
rinth involvement  develops  suddenly,  there  are  symptoms  of 
disturbed  equilibrium,  including  nystagmus,  which  are  always 
present.     If  the  labyrinth  involvement  is  one  of  long  stand- 
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ing,  especially  where  there  has  been  a  destructive  process,  the 
symptoms  of  disturbed  equilibrium  may  be  largely  absent,  but 
in  these  cases  the  labyrinth  involvement  can  be  diagnosed  by 
the  fact  that  the  function  of  the  labyrinth  on  that  side  is  de- 
stroyed. In  these  cases  of  labyrinth  involvement  there  may 
be  some  confusion  in  deciding  on  the  proper  treatment.  Dr. 
Shambaugh  thinks  that  the  most  important  thing  clinically  is 
to  determine  when  an  operation  on  the  labyrinth  is  indicated 
and  when  it  is  not.  In  all  cases  of  acute  labyrinthitis,  where 
the  disease  stops  short  of  a  complete  destruction  of  the 
function  of  the  labyrinth,  all  are  at  present  agreed  that  no 
operation  upon  the  labyrinth  is  called  for.  These  cases  are 
usually  classified  as  cases  of  serous  labyrinthitis,  and  unless 
they  develop  into  diffuse  suppuration  of  the  labyrinth,  the 
development  of  an  intracranial  complication  is  extremely  un- 
likely. It  is  only  in  cases  of  diffuse  suppuration  of  the  laby- 
rinth, where  there  is  already  a  complete  destruction  of  the 
labyrinth  function,  that  the  question  of  a  labyrinth  operation 
is  at  all  considered.  In  view  of  the  large  number  of  cases 
which  recover  spontaneously  after  a  diffuse  suppuration  of  the 
labyrinth,  the  question  naturally  arises  whether  we  are  able 
to  make  a  distinction  clinically  between  the  cases  of  diffuse 
suppuration  of  the  labyrinth  which  call  for  a  labyrinth  opera- 
tion and  those  in  which  a  labyrinth  operation  may  not  be 
performed. 

In  examining  cases  where  there  has  been  a  long  standing 
purulent  otitis  media,  one  frequently  discovers  a  totally  dead 
labyrinth.  It  is  not  necessary  to  subject  all  of  these  cases  to 
a  labyrinth  operation.  It  seems  probable  that  only  those  cases 
of  chronic  purulent  otitis  media,  where  the  indications  exist  for 
a  radical  mastoid  operation,  that  is,  where  there  is  an  invasion 
of  the  temporal  bone,  with  or  without  cholesteatoma  forma- 
tion, that  the  labyrinth  operation  should  be  performed.  The 
question  may  not  be  so  simple  in  cases  where  one  observes  in 
purulent  otitis  media  the  development  of  an  acute  labyrinth 
suppuration.  There  are  some  who  believe  that  in  all  of  these 
cases  the  labyrinth  operation  should  be  immediately  performed. 
The  speaker  has  not  been  able  to  subscribe  completely  to  this 
opinion.  He  referred  to  a  case  that  he  had  observed  over  a 
year  ago,  who  had  what  appeared  clinically  to  be  a  mild  acute 
otitis  media  with  no  severe  pain  and  very  slight  rise  in  tem- 
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perature.  The  patient  recovered  from  a  sudden  destructive 
labyrinth  involvement  without  an  operation,  either  upon  the 
mastoid  or  the  labyrinth.  Testing  the  ear  one  year  later 
showed  that  there  had  been  no  return  of  function.  In  a  sim- 
ilar way  he  had  recently  observed  in  a  case  of  chronic  puru- 
lent otitis  media  the  sudden  incomplete  destruction  of  the 
vestibular  part  of  the  labyrinth.  This  case  w^as  not  operated. 
The  type  of  the  middle  ear  suppuration  clearly  indicated  a 
process  which  had  not  invaded  the  temporal  bone.  There  was 
no  evidence  of  caries  or  cholesteatoma.  There  was  a  large, 
central  perforation  and  a  history  of  recurring  acute  exacerba- 
tion of  middle  ear  inflammation  running  over  a  number  of 
years.  The  patient  made  a  good  recovery,  but  there  was  no 
return  of  function  to  the  semicircular  canals.  The  speaker 
believes  that  in  many  cases  of  acute  labyrinth  destruction  from 
suppuration  one  may  defer  an  operation  upon  the  labyrinth, 
awaiting  the  development  of  the  first  symptoms  indicating  an 
intracranial  extension.  Of  course,  in  cases  where  the  clinical 
conditions  already  indicate  the  necessity  for  a  mastoid  opera- 
tion, whether  these  symptoms  occur  in  a  case  of  chronic  or 
in  a  case  of  acute  otitis  media,  the  mastoid  operation  should 
be  performed,  and  at  the  same  time  the  operation  upon  the 
labyrinth  should  be  done. 

Dr.  BallengeJr  did  not  think  it  was  right  to  let  Dr.  Sham- 
baugh's  statement  stand.  He  operated  on  a  mastoid  case  sev- 
eral years  ago  and  did  a  radical  mastoid.  The  man  had  total 
deafness  at  that  time — had  diffuse  suppurative  labyrinthitis. 
The  patient  lived  for  five  years  in  comparatively  good  health, 
but  five  years  after  the  radical  mastoid  he  died  of  meningitis. 
It  is  not  safe  to  allow  such  cases  to  go  without  a  radical  laby- 
rinth operation.  Sooner  or  later  meningitis  or  brain  abscess 
is  liable  to  occur.  The  labyrinth  operation  can  do  no  harm, 
provided  the  operator  knows  the  technic.  We  would  not  allow 
a  chronic  mastoiditis  to  go  on  indefinitely  without  operation, 
and  there  is  infinitely  more  reason  why  we  should  not  allow 
a  labyrinth  total  destruction  to  go  on  indefinitely  without  oper- 
ation, as  intracranial  complications  are  always  liable  to  occur 
at  any  time.     If  operated,  these  cases  are  safe  in  that  respect. 

Dr.  Shambaugii  stated  that  in  the  case  reported  by  Dr. 
Ballenger,  where  there  was  a  long  standing  destruction  of  the 
labyrinth,  no  labyrinth  operation  was  called  for  unless  the 
indications  existed  for  a  radical  mastoid. 
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Dr.  Joseph  C.  Beck  said  that  the  conservatism  expressed  by 
Dr.  Shambaugh  was  certainly  welcome  from  a  man  who  knew 
so  much  about  the  question  as  Dr.  Shambaugh.  He  had  seen 
such  a  case  as  the  one  referred  to  by  Dr.  Shambaugh  as  cured 
that  developed  a  very  severe  labyrinthitis  with  irritation  of  the 
dura,  or  meningeal  irritation.  He  would  certainly  not  oper- 
ate on  the  labyrinth,  but  on  the  mastoid  process. 

Dr.  Beck  asked  Dr.  Fletcher  whether,  in  the  case  of  the  man 
exhibited  with  two  fistulae,  since  this  is  an  indication  for  oper- 
ation, he  would  do  bilateral  radical  operation  in  this  case. 

Dr.  Shambaugh  stated  that  in  cases  of  acute  otitis  media 
where  acute  labyrinth  symptoms  developed,  even  when  these 
symptoms  indicated  clearly  a  complete  destruction  of  labyrinth 
function,  he  was  not  prepared  to  operate  either  upon  the  mas- 
toid or  upon  the  labyrinth  unless  indications  were  present  for 
a  mastoid  operation,  or  unless  the  patient  developed  symptoms 
indicating  an  intracranial  extension. 

Dr.  Norval  H.  Pierce  said  that  it  is  his  custom,  in  cases 
of  acute  or  chronic  otitis  media,  in  which  acute  labyrinthine 
symptoms  arise,  to  never  operate  on  the  mastoid  for  a  simple 
mastoid  or  for  a  radical  mastoid  while  those  active  symptoms 
were  present,  unless  there  are  increasing  meningeal  symptoms. 
For  proof  of  this  he  depends  largely  on  lumbar  puncture. 
He  invariably  allows  these  patients  to  remain  in  bed  until  all 
active  symptoms  have  subsided,  such  as  dizziness,  vertigo,  etc. 
In  quite  a  series  of  cases  he  has  not  been  disappointed  in  this 
method.  Before  adopting  it,  however,  he  was  largely  dis- 
appointed in  the  outcome  of  operations  undertaken  at  the 
time  of  active  labyrinthine  irritation.  He  has  seen  fatal  cases 
result  from  opening  the  labyrinth  in  the  face  of  the  active 
manifestations  in  the  labyrinth,  and  he  believes  that  we  do 
not  insure  safety  to  the  patient  by  simply  opening  the  laby- 
rinth. He  believes  that  a  given  inflammation  of  sufficient 
virulence  and  clarity  will  proceed  to  the  meningeal  serous 
spaces,  irrespective  of  whether  we  open  the  labyrinth  or  not. 
He  therefore  depends  largely  in  these  cases,  while  the  labyrinth 
symptoms  are  in  progress,  on  the  chemical  and  cytologic 
examinations  of  the  cerebrospinal  fluid.  In  the  absence  of 
changes  in  the  cerebrospinal  fluid,  the  patient  remains  in  bed 
at  rest.  They  practically  invariably  recover  from  the  active 
inflammation  in  the  labyrinth,  and  then  he  proceeds  with  the 
radical  operation,  but  very  rarely  feels  called  on  to  open  the 
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labyrinth — very  rarely.  He  thinks  the  terms  serous  labyrinth- 
itis and  suppurative  labyrinthitis  are  misleading  in  a  clinical 
sense.  They  have  to  do  largely  with  the  character  of  the 
inflammation,  and  you  cannot  always  tell  at  the  clinic  whether 
it  is  a  pure  serous  change  or  whether  it  is  a  suppurative 
change. 

The  point  he  wished  to  make  is  that  he  supports  the  posi- 
tion that  we  should  not  operate  in  the  presence  of  a  stormy, 
acute  labyrinthitis,  whether  it  is  serous  or  not,  whether  there 
is  a  fistula  or  not,  unless  there  are  indications  of  advancing 
meningeal  involvement.  If  there  are  such  symptoms,  he 
would  open  the  labyrinth  and  drain  the  subdural  spaces.  In 
a  chronic  otitis  media  with  a  quiescent,  destroyed  labyrinth 
and  a  demonstrable  fistula  or  sequestrum,  he  would  open  the 
labyrinth. 

Dr.  J.  Gordon  WilscTx  said  that  he  was  sure  the  society 
appreciated  the  review  given  by  Dr.  Fletcher  of  the  clinical 
applications  of  nystagmus.  The  rules  given  by  Dr.  Fletcher 
are  of  very  great  use.  But  one  must  recognize  their  limita- 
tions and  desire  more  definite  information.  This,  he  fears, 
we  are  not  likely  to  obtain  in  the  first  place  from  man.  Here 
the  conscious  element  is  ever  coming  into  play,  modifying 
and  sometimes  making  negative  our  findings.  It  has  always 
appeared  to  him  that  we  must  look  to  the  physiologist  for  the 
fundamental  rules  governing  nystagmus. 

The  side  of  nystagmus  that  has  interested  him  particularly 
has  been  the  experimental.  Here  one  sees  that  the  funda- 
mental facts  of  labyrinthine  nystagmus  are  relatively  simple. 
In  discussing  nystagmus  one  difficulty  constantly  met  with  is 
that  we  fail  to  recognize  that  we  are  referring  to  two  different 
things,  a  slow  deviation  which  is  labyrinthine,  and  the  quick 
return  which  is  extralabyrinthine.  All  our  tests  should  have 
this  in  view.  Thus  he  would  rather  that  Dr.  Fletcher  spoke  of 
the  patient  with  labyrinthine  disease  falling  in  the  direction 
of  the  slow  movement  of  nystagmus.  In  man  the  falling  in 
cerebellar  lesions  does  not  follow  any  such  definite  rule. 

The  careful  observation  of  nystagmus  in  diflferential  diag- 
nosis is  extremely  important ;  for  instance,  in  the  differential 
diagnosis  between  cerebellar  and  labyrinthine  disease.  Here 
again  the  fundamental  rules  which  will  guide  us  must  come 
from  animal  experimentation.  For  in  man  so  many  other 
influences  may  arise  to  complicate  results.     Thus  in  cerebellar 
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abscesses,  for  instance,  we  have  absorption  of  toxins,  pressure 
on  the  vestibular  nerve,  etc.  Let  us  aim  to  get  the  funda- 
mental rules ;  then  we  can  learn  to  eliminate  the  unessentials. 

Dr.  Fletcher,  in  closing,  referred  to  Dr.  Ballenger's  re- 
mark that  "we  can  so  easily,  without  these  tests,  diagnose  a 
latent  suppurative  labyrinthitis,"  and  later  said  that  "he  was 
very  much  astonished  after  a  long  time  that  the  patient  had 
vertigo."  That  means  he  never  had  acute  labyrinthitis.  He 
had  serous  labyrinthitis,  because  just  exactly  those  cases  re- 
cover, and  the  patients  can  again  have  symptoms  of  circum- 
scribed labyrinthitis,  such  as  attacks  of  vertigo. 

Dr.  Lewy  asked  about  the  action  on  acute  suppurative  otitis 
media  in  which  there  was  a  fistula  present.  The  speaker  was 
sure,  from  his  own  personal  experience,  that  he  could  not 
answer  this  question,  because  had  never  seen  a  case  of  acute 
suppurative  otitis  media  where  there  was  a  fistula  present. 
He  had  seen  labyrinth  symptoms  and  vertigo,  but  had  never 
been  able  to  demonstrate  a  fistula  in  an  acute  case. 

Dr.  Shambaugh  asked  himself  the  question,  Shall  we  oper- 
ate when  there  is  complete  suppression  of  function,  and  deter- 
mined that  he  would  not.  *  Then  he  referred  to  the  case  of  the 
essa3rist  as  being  a  case  of  suppurative  labyrinthitis.  He 
would  first  speak  about  the  operation. 

Abroad,  where  they  are  trying  to  accomplish  something, 
they  maintain  that  we  should  operate,  because  it  reduces  the 
death  rate.  They  have  their  statistics  of  many  years'  stand- 
ing in  which  they  did  not  operate  on  labyrinth  cases,  or  very 
rarely.  They  did  not  recognize  them — they  did  not  know  of 
symptoms  that  we  now  speak  of  as  nystagmus  and  its  accom- 
panying symptoms.  Dr.  Fletcher's  opinion  is  largely  their 
opinion.  He  is  inclined  to  follow  them.  What  he  saw  when 
over  there  impressed  him  very  much,  and  what  he  has  seen 
since  returning  from  there  seems  to  agree  with  their  statistics. 
The  death  rate  is  distinctly  lower  by  operating  during  the 
stormy  process :  in  other  words,  operate  on  a  case  that  has 
been  diagnosed  with  certainty  as  diffuse  suppurative  labyrinth- 
itis. Barany  and  all  say,  do  not  operate  when  it  is  serous. 
Sometimes  they  get  brain  symptoms.  That  is,  the  symptoms 
lead  them  to  think  that  there  may  be  a  brain  abscess.  They 
operate  on  the  labyrinth,  and.  remove  it  as  much  as  possible^ 
and  await  results. 

\\  ith  the  experience  in  Europe  with  a  number  of  cases  of 
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serous  labyrinthitis  following  operation,  and  with  the  fact  that 
there  is  no  pus  coming  from  the  fistula  just  now,  he  is  inclined 
to  think  that  the  case  is  one  of  serous  labyrinthitis  rather  than 
suppurative.  He  has  not  opened  the  labyrinth.  In  other 
words,  while  he  follows  the  Vienna  school,  he  also  follows  his 
own  judgment  somewhat.  In  this  case  he  has  seen  no  indi- 
cations for  an  operation.  He  would  not  operate  on  a  labyrinth 
because  it  was  dead.     That  is  a  certainty. 

In  the  discussion  of  what  cases  we  should  operate  upon,  the 
Vienna  men  say  that  we  should  operate  on  cases  of  diffuse 
suppurative  labyrinthitis,  because  of  the  great  frequency  of 
the  occurrence  of  meningitis  and  brain  abscess  in  the  unoper- 
ated  cases,  and  also  because  they  consider  the  disease  more 
dangerous  than  the  operation.  They,  on  the  contrary,  con- 
sider the  operation  more  dangerous  than  letting  the  disease 
alone,  providing  you  do  not  do  the  complete  operation.  Merely 
opening  into  the  labyrinth  is  not  the  labyrinth  operation.  They 
consider,  then,  the  trauma  which  has  been  done  to  the  laby- 
rinth infinitely  more  dangerous  than  doing  nothing,  unless  you 
open  all  three  semicircular  canals,  the  vestibule  and  the  coch- 
lea.    (The  Neumann  operation.) 

Dr.  Beck  asked  about  the  other  case,  the  one  that  he  has 
not  operated  on,  or  suggested  it.  The  Vienna  school  does  not 
approve  of  that.  Barany  especially  says  to  beware  of  an 
operation  on  one  ear  when  the  other  one  is  diseased ;  in  other 
words,  he  says,  you  take  a  chance.  This  man's  hearing  is  very  , 
good.  If  on  either  side  he  should  develop  very  strong  symp-  . 
toms,  he  certainly  would  operate — if  those  symptoms  were 
not  serous.  If  he  develops  a  storm  and  has  any  hearing  left, 
or  if  he  responds  to  turning  or  to  the  caloric  test  in  the  ear 
which  produces  the  storm,  he  would  still  not  operate.  But  on 
the  first  sign  of  developing  intracranial  symptoms  he  would 
operate. 

Dr.  Pierce  asked  if  he  would  operate,  in  case  of  intracranial 
symptoms,  whether  there  was  function  or  not,  to  which  Dr. 
Fletcher  replied :    Yes,  whether  there  is  function  or  not. 

Replying  to  Dr.  Wilson's  remarks  on  the  nomenclature — 
Barany  objects  to  that  sort  of  thing.  This  has  been  discussed 
a  good  deal  abroad,  and  they  think  they  had  better  retain  the 
present  nomenclature,  although  the  speaker  quite  agreed  with 
Dr.  Wilson  that  it  would  be  very  much  better  to  speak  of  ves- 
tibular component. 


ST.  LOUIS  MEDICAL  SOCIETY. 
OTO-LARYNGOLOGICAL  SECTION. 

Meeting  of  March  26,  191 3. 

Otitic  Brain  Abscess. 

Dr.  W.  E.  Sauer  reported  a  case  of  an  otitic  brain  abscess 
in  a  girl  aged  nineteen  years,  with  no  clinical  evidence  of  mas- 
toid involvement.  Otitis  media,  discharge  following  paracen- 
tesis for  one  month,  ten  days  after  cessation  sudden  rise  of 
temperature  to  101,°  pain  over  left  eye,  and  vomiting,  which 
continued  ten  days.  Examination  of  ear  at  that  time  revealed 
perforation  in  the  upper  posterior  quadrant,  surrounded  by 
small  granulations.  No  sagging  of  the  upper  canal  wall,  no 
swelling  or  pain  over  mastoid.     Kcrnig's  sign  present. 

Operation. — Mastoid  found  full  of  pus ;  dura  over  tegmen 
antri  exposed,  also  lateral  sinus ;  no  evidence  of  intracranial 
complication  found.  Improvement  for  a  week.  On  eighth 
day  following  mastoid  operation,  pulse  fell  to  60,  optic  discs 
slightly  congested ;  ten  days  after  m.astoid  operation  incision 
of  temporal  lobe  for  distance  of  2  cm.  Abscess  cavity  found 
and  an  ounce  of  pus  evacuated.     Patient  recovered. 

intraocular  Tension  in  Glaucoma. 

Dr.  H.  Edward  Miller  reported  a  case  of  intraocular  ten- 
sion in  glaucoma  lowered  by  injection  of  Meckel's  ganglion. 
The  patient,  a  woman  of  fifty-five  years,  stated  that  ten  years 
previous  she  had  noticed  that  her  right  eye  was  almost  blind 
and  that  the  left  was  growing  bad.  At  present  time  she  is 
totally  blind  in  right  eye.  She  has  a  severe  pansinusitis,  ac- 
companied with  headaches  and  increased  blurring  of  vision, 
in  left  eye.  Following  the  application  of  cocain  over  the 
sphenopalatine  foramina,  Schiotzs  tonometer  demonstrated  a 
drop  in  tension  from  60  mm.  to  .^5  mm.  on  the  right,  and  from 
51  to  Z7  mm.  on  the  left,  within  forty-five  minutes  of  its  appli- 
cation. Myotics  and  nasal  treatment  for  a  few  days  brought 
the  tension  down  to  32  mm.  on  the  v'whi  and  26  mm.  on  the 
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left.  Four  months  later  patient  returned  with  sight  much 
worse.  Tension  higher  than  at  any  time  during  observation 
— 70  mm.  in  each  eye.  Mucous  membrane  of  the  nose  swollen, 
but  no  sinusitis.  A  course  of  five  injections  into  the  spheno- 
palatine ganglion  of  a  5  per  cent  alcoholic  solution  of  phenol 
was  now  instituted,  with  following  results :  There  was  an 
average  immediate  rise  of  10  mm.  and  a  subsequent  average 
drop  of  17^  mm.  within  twenty-four  hours.  The  minimum 
drop  was  7  mm.     The  maximum,  28  mm. 

DISCUSSION. 

Dr.  \V.  H.  Luedde,  who  observed  the  case  with  Dr.  Miller, 
was  of  the  opinion  that  the  case  conclusively  showed  the  exist- 
ence of  a  relation  between  nasal  disease  and  intraocular  ten- 
sion. This  was  noted  some  twenty  years  previously  by  Ber- 
ger,  who  showed,  among  other  things,  that  not  only  painful 
attacks  of  glaucoma  could  be  produced  by  diseases  in  the  nasal 
fossae,  but  that  the  application  of  cocain  would  give  relief, 
the  explanation  of  which,  according  to  Berger,  rests  upon  the 
possibility  of  reflexes  being  transmitted  through  the  various 
communicating  branches  of  the  fifth  nerve.  That  intraocular 
tension  could  be  raised  by  irritation  of  the  superior  cervical 
sympathetic  ganglion,  the  fibers  of  which  accompany  the  fifth 
nerve,  was  demonstrated  by  Lodato.  A  commissural  connec- 
tion also  exists  between  the  two  sides.  The  immediate  rise 
of  intraocular  pressure  caused  by  the  alcohol  injection  was 
probably  due  to  the  irritation  of  the  superior  cervical  sympa- 
thetic ganglion.  The  more  permanent  and  complete  nerve 
blocking,  however,  should  account  for  the  drop  in  intraocular 
tension.  The  commissural  connection  accounts  for  the  bilat- 
eral rise  and  fall  in  intraocular  tension  when  only  one  ganglion 
was  injected.  Dr.  Luedde  reminded  of  the  fact  that  the  short 
ciliary  nerves  which  are  distributed  to  the  choroid  and  ciliary 
body,  enter  the  globe  posteriorly  and  come  from  the  ciliary 
ganglion  which  receives  a  root  from  Meckel's  ganglion.  Pain 
impulses  passing  along  these  nerves  may  be  blocked  at  Meck- 
el's ganglion.  Pain  transmitted  over  the  long  ciliary  nerves, 
as  from  acute  iritis,  could  not  be  relieved  by  injection  of  the 
ganglion,  as  they  enter  directly  into  the  first  division  of  the 
fifth  nerve. 

Dr.  SludER  reported  that  the  exceedingly  great  pain  that 
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at  times  followed  injection  of  alcohol  into  the  ganglion,  some- 
times lasting  as  long  as  two  weeks,  had  led  him  to  use  a  5  per 
cent  solution  of  phenol  in  alcohol.  He  also  reported  the  find- 
ings of  Dr.  Otto  May,  which  appeared  in  the  British  Medical 
Journal  of  August  31,  1912,  as  follows:  That  alcohol  injected 
into  the  Gasserian  ganglion,  as  also  into  the  main  trunks  of 
the  fifth  nerve  in  cats,  under  direct  vision,  was  followed  by 
almost  no  destruction  of  multipolar  cells.  Alcohol  placed  in 
the  vicinity  of  the  nerve  tnmk  was  destructive  for  the  nerve 
fiber,  but  not  complete  unless  the  alcohol  be  placed  directly 
within  the  nerve  proper.  Assuming  that  the  sphenopalatine 
ganglion  acts  similarly  to  the  Gasserian  ganglion  under  simi- 
lar circumstances,  the  experimental  evidence,  together  with 
the  fact  that  the  sphenopalatine  ganglion  is  not  easily  injected, 
may  explain  why  the  intraocular  tension  would  drop  and  rise 
again. 

Dr.  Bliss  stated  that  there  is  no  direct  anatomic  way  of 
explaining  the  pain  which  frequently  is  referred  to  the  neck, 
shoulder,  arm,  forearm  and  even  down  to  the  hand,  in  the 
typical  sphenopalatine  neuralgia.  He  thought  there  was  much 
room  for  speculation  and  a  great  deal  more  for  work,  before 
any  definite  conclusion  on  this  subject  could  be  arrived  at. 

New  Tonsillectome. 

Dr.  J.  Ellis  Jexnincs  presented  a  new  tonsillectome  de- 
signed to  remove  the  tonsil  in  its  capsule  by  the  Sluder  method. 
It  consisted  of  the  French  tonsillectome  mounted  on  a  pistol- 
grip,  the  cutting  blade  being  operated  on  the  "pull"  by  means 
of  a  trigger. 
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Meeting  of  April  ?o.  /p/j. 
Nerve  Trunk  Anesthesia  and  Carbolization   in   Nasal  Surgery. 

Dr.  Greenfield  Sludkr  presented  a  paper  on  nerve  trunk 
anesthesia  and  carbolization  in  nasal  surgery,  in  which  the 
writer  gave  his  experiences,  extending  over  a  period  of  three 
years,  with  cocain  apphed  over  the  nerve  trunks.  His  pro- 
cedure was  to  place  an  applicator  bearing  one  drop  saturated 
solution  cocain  muriate  (90  per  cent)  directly  under  the  pos- 
terior tip  of  the  middle  turbinate,  allowing  it  to  remain  fifteen 
minutes.  A  second  applicator  was  placed  over  the  internal 
nasal  nerve.  For  the  latter  the  writer  used  a  smaller  appli- 
cator which  carried  only  about  half  a  drop  of  a  saturated  solu- 
tion of  cocain  muriate.  An  applicator  carried  blindly  into  the 
uppermost  anterior  aspect  of  the  nose  will  usually  come  to  rest 
over  the  slit  through  which  the  internal  nasal  nerve  enters 
the  nose.  This  nerve,  being  more  superficial,  requires  less 
cocain.  The  anesthesia  thus  produced,  in  the  writer's  expe- 
rience, gives  more  than  a  half  hour's  time  for  the  performance 
of  the  most  comprehensive  bone  surgery  of  the  lateral  nasal 
wall.  In  addition  to  the  above  form  of  anesthesia  the  writer 
resorts  to  nerve  "blocking,"  using  5  per  cent  phenol  in  95  per 
cent  alcohol,  injected  by  means  of  a  straight  needle,  for  both 
anterior  nasal  nerve  and  sphenopalatine  ganglion.  For  the 
former  the  attempt  is  made  to  locate  the  slit  from  which  the 
nerve  emerges,  and  for  the  latter  it  is  introduced  under  the 
posterior  tip  of  the  middle  turbinate  and  carried  into  the 
sphenomaxillary  fossa,  as  previously  described  by  the  writer. 
One-half  centimeter  of  the  solution  is  injected.  A  well- 
marked  analgesia  results  which  prevents  to  a  marked  degree 
the  shock  of  the  larger  operations  at  the  time  of  their  per- 
formance, and  the  subsequent  reaction,  especially  when  the 
nose  is  packed. 
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Plaster  Casts  of  the  Sphenoid,  Maxillary  and  Frontal  Sinuses. 

Dr.  Haxau  Loeb  presented  some  plaster  casts  of  the  sphe- 
noid, maxillary  and  frontal  sinuses,  prepared  to  estimate  the 
cubical  capacity  and  superficial  area  of  these  sinuses.  The 
work  followed  a  study  of  the  anatomy  of  the  accessory  nasal 
sinuses  from  the  standpoint  of  their  greatest  diameters. 

The  cubical  capacity  was  found  to  be  as  follows :  Sphenoid, 
from  0.6  to  11.8  cc.  average  4.93;  ma.xillary,  from  4.5  to  24.8 
cc,  average  12.94:  frontal,  from  0.9  to  8.2  cc,  average  3.58. 

Superficial  Area. — Sphenoid,  from  2.4  to  28.2  sq.  cm.,  aver- 
age 15.92;  maxillary,  from  12.1  to  52.3  sq.  cm.,  average  31.68; 
frontal,  from  5.5  to  32.3  sq.  cm.,  average  15.34. 
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OTO-LARYNGOLOGICAL  SECTION. 

Meeting  of  May  28,  19 13. 

The  Endonasal   Route  of  Attack  in   Hypophyseal  Tumor  Cases. 

Dr.  VV.  E.  Sauer  presented  a  paper  under  the  above  title, 
in  which  he  reviewed  the  Hterature  to  date,  and  more  especially 
that  of  liirsch  of  Menna,  according  to  whose  method  he  oper- 
ated an  acromegalic  aged  thirty-two  years.  The  patient  had 
been  under  observation  for  a  period  of  one  year,  during  which 
time  very  little  differenec  in  any  condition,  mental  or  physical, 
was  noted,  with  the  exception  of  a  marked  decrease  in  the  vis- 
ion of  the  left  eye.  Vision  right  eye  was  15/1-  ;  Jeft  eye,  15/200. 
Several  months  after  the  sella  turcica  decompression  opera- 
tion, which  was  done  under  local  anesthesia,  the  patient's  vis- 
ion improved  to  the  normal  in  right,  and  in  the  left  to  17/40. 
The  discussion  brought  out  that  the  danger  of  subsequent 
infection  and  meningitis  was  more  apparent  than  real,  and  that 
tearing  of  the  mucous  membrane  need  not  be  considered  so 
seriously,  especially  in  view  of  the  fact  that  there  are  two  per- 
manent sphenoidal  ostia  through  which  infection  could  take 
place. 

The  program  further  consisted  of  a  general  discussion  of : 

(a)  Form  of  initial  incision  and  mode  of  anesthesia  in  sub- 
mucous resection  of  the  nasal  septum. 

(b)  "Cut  or  cauterize"  the  inferior  turbinate. 

V-Shaped  Cautery  Tip. 

Dr.  Sluder  showed  a  V-shaped  cautery  tip,  with  which,  be- 
sides cauterizing,  one  could  remove  a  wedge-shaped  strip  of 
mucous  membrane  from  the  entire  length  of  the  inferior  tur- 
binate, much  as  a  small  spoke-shave  would. 
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I. — EAR. 
The  Radical   Mastoid  Operation   Under  Local  Anesthesia. 

KuLE\KA>iPFF  (Beitrage  cur  klinischcn  Chinirgie,  \'ol. 
83,  p.  546),  in  a  very  lengthy  article,  gives  a  detailed  account 
of  the  method  by  which  he  has  carried  out  thirty-two  radical 
mastoid  operations.  All  of  these  cases  were  completely  suc- 
cessful from  the  standpoint  that  the  patient  did  not  suffer 
the  slightest  pain  or  inconvenience. 

The  technic  is  as  follows:  The  patient  is  first  given  two 
preliminary  injections  of  scopolomin  morphin,  in  the  usual 
doses.  The  skin  behind  and  in  front  of  the  ear  is  wiped  off 
with  benzine,  but  not  otherwise  sterilized.  The  first  point  of 
injection  is  just  above  the  concha;  a  1  per  cent  solution  of 
novocain,  to  which  has  been  added  a  few  drops  of  adrenalin, 
is  freely  injected  in  the  loose  tissue  just  above  the  perios- 
teum, but  not  under  it,  in  a  backward  direction,  following  the 
insertion  of  the  concha.  Without  withdrawing  the  needle 
the  same  solution  is  injected  in  front  of  the  ear.  The  second 
point  is  behind  the  ear,  opposite  the  external  canal.  The  in- 
jection is  first  made  upward  to  meet  the  first  injection  and 
then  downward  toward  the  insertion  of  the  s.  c.  m.  muscle.  If 
there  is  reason  to  believe  that  the  process  is  extensive  or  that 
the  mastoid  tip  is  large,  a  second  point  is  selected  one  inch 
behind  the  last  named  point  and  the  injection  made  up  and 
down,  following  along  the  hair  line.  The  third  principal  in- 
jection point  is  at  the  posterior  border  of  the  external  bony 
canal,  the  needle  being  inserted  in  the  fold  behind  the  ear  and 
shoved  in  perpendicularly  until  it  is  under  the  skin  of  the 
external  canal.  For  this  purpose  a  2  per  cent  solution  is 
employed.  When  the  skin  of  the  canal  has  been  thoroughly 
infiltrated,  the  Neumann  injection  into  the  junction  between 
the  cartilaginous  and  bony  canal  is  made  and  the  fluid  slowly 
forced  into  the  middle  ear  between  the  skin  and  the  bony  sur- 
face of  the  canal.  If  a  perforation  is  present,  a  pledget  of  cot- 
ton soaked  with  20  per  cent  alypin  solution  is  placed  in  the  mid- 
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die  ear.  The  field  is  now  prepared  for  operation,  and  within 
ten  minutes  from  the  start  the  patient  is  ready.  The  author 
lays  great  stress  on  the  fact  that  the  patient  should  be  made 
thoroughly  comfortable  and  that  the  position  of  the  head 
should  be  so  arranged  that  the  subsequent  manipulation  will 
not  tire  the  patient. 

The  subsequent  steps  of  the  operation  are  carried  out  in  the 
usual  way,  the  author  prefers  to  make  his  plastic  before  break- 
ing down  the  bridge.  The  choice  of  chisel  or  forceps  depends 
on  the  condition  of  the  bone  and  is  largely  influenced  by  what 
the  patient  seems  to  stand  the  best.  Acute  mastoids,  fresh 
attacks  of  old  processes  and  intracranial  complications  are 
contraindications  for  this  method.  Horn, 

The    Bier    Passive    Hyperemia    in    Nonpurulent    Affections    of   tiie 

IVIiddle    Ear. 

Stein  (Archiv.  fur  Ohrenheilkunde,  Vol.  86,  p.  92),  in  two 
articles,  has  made  an  exhaustive  study  of  the  physiologic  and 
clinical  features  of  the  Bier  passive  hyperemia  in  nonsuppura- 
tive affections  of  the  middle  ear.  He  draws  the  following 
conclusions : 

First,  the  employment  of  Bier's  method  possesses  in  non- 
purulent aft'ections  of  the  middle  ear  scarcely  the  meaning  of  a 
well  established  therapeutic  procedure.  In  special  cases,  how- 
ever, it  can  perhaps  be  employed  to  assist  the  other  therapeutic 
measures. 

Second,  subjective  sensations  proceeding  from  the  ear,  as 
regards  their  genesis,  can  be  distinguished  by  the  aid  of  the 
passive  hyperemia  to  a  certain  extent.  In  cases  in  which  the 
ear  noises  are  diminished  by  the  application  of  the  band,  the 
cause  of  the  noises  should  be  found  in  the  effect  of  the  pul- 
satory movements  of  the  liquor  cerebrospinalis.  Such  sounds 
arise  especially  in  an  increased  blood  pressure,  whether  caused 
by  physiologic  or  pathologic  processes,  since  it  calls  forth  an 
increase  of  the  pulsatory  movements  of  the  cerebrospinal  fluid. 
Under  all  circumstances  it  is  demanded,  in  cases  in  which  the 
rubber  band  produces  a  lessening  of  the  ear  sounds,  that  an 
accurate  internal  examination  should  be  made.  Increased  sen- 
sitiveness of  the  nervous  system  and  pathologic  changes  in 
the  sound  conducting  apparatus  lead  to  an  increase  in  the  per- 
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ception  of  the  impulse  proceeding  from  the  liquor  cerebro- 
spinalis,  and  in  this  way  to  an  origin  of  the  ear  noises. 

These  features  can  also  in  slightly  elevated  or  even  in  nor- 
mal blood  pressure  give  rise  to  subjective  sensations  in  the 
ear.  Harris. 

Otitis  Media  Acuta  Due  to  the   Bacterium   Pneumoniae  FriedlMnder, 
Its   Prognosis   and    Treatment. 

Z.\sc,£  (Archiv.  fur  Ohrenheilkunde,  Vol.  89,  p.  1)  has  had 
two  fatal  cases  of  acute  otitis  media  due  to  the  Friedlander 
bacillus.  He  describes  these  at  length  and  makes  the  follow- 
ing summary : 

From  the  cases  occurring  in  the  literature  and  our  own  ob- 
servations, otitis  media  acuta  due  to  the  Friedlander  bacillus, 
like  the  Friedlander  pneumonia,  presents  a  characteristic  clin- 
ical picture,  the  peculiarities  of  which  are  based  on  the  pres- 
ence of  the  Friedlander  bacillus,  towit,  in  the  enormous  re- 
productive capacity  and  marked  mucus  production  of  the  bacil- 
lus in  the  organism,  associated  with  slight  local  reaction  of  the 
tissues.  The  middle  ear  secretion  is  from  the  beginning 
mucopurulent,  microscopically  very  rich  in  mucus  and  bacillus, 
poor  on  the  other  hand  in  pus  and  fibrin.  The  Friedlander 
otitis  shows  often  from  the  beginning  an  insidious  character 
without  markedly  pronounced  local  symptoms,  sometimes  with 
and  sometimes  without  fever.  It  is  wont  to  run  a  protracted 
course.  It  leads  further  to  severe  complications  of  the  mas- 
toid, the  adjoining  parts  and  the  intracranium,  with  often  fatal 
outcome. 

Complications  in  the  same  way  can  develop  insidiously  and 
without  clearly  marked  symptoms.  The  Friedlander  otitis 
demands,  on  this  account,  particular  care  in  observation,  and 
the  prognosis  must  under  the  circumstances  be  regarded  in 
no  case  as  favorable.  On  this  account  it  is  also  important  as 
early  as  possible  to  make  the  diagnosis  of  Friedlander  otitis, 
and  thus  by  an  early  operation  to  be  able  to  check  its  advance 
or  the  fatal  results  of  severe  complications. 

To  this  end  it  is  recommended  that  in  every  bacteriologic 
examination  of  the  secretion  from  the  ear,  the  staining  of  the 
capsule  should  be  the  principal  thing.  For  this  thionin  is  ad- 
mirably adapted,  which,  as  is  already  known,  shows  very  well 
the  capsule  of  the  streptococcus  mucosus.  Harris. 
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Sudden    Deafness   From   Scarlet   Fever  Otitis,  and   tiie    Recognition 
of  Otitis  Interna  Serosa. 

Manasse  {Archiv.  fiir  Ohrenheilkimde,  Vol.  89,  p.  146) 
gives  a  valuable  contribution  to  this  important  subject.  Up 
to  the  present  any  accurate  description  of  the  microscopic 
changes  occurring  in  the  middle  and  inner  ears  as  a  result  of 
scarlet  fever  otitis  is  lacking.  Politzer  in  the  last  edition  of 
his  book  reports  no  case  microscopically  examined  directly 
after  the  onset  of  the  deafness.  Manasse  describes  two  cases 
occurring  in  his  practice,  of  scarlet  fever  deafness,  which  re- 
-covered  as  far  as  the  general  condition  was  concerned,  al- 
though the  hearing  was  not  improved,  and  a  third  case  which 
went  to  autopsy.  Of  this  latter  case  he  has  made  a  careful 
microscopic  study  and  gives  the  findings,  together  with  illus- 
trations. 

The  alterations  which  took  place  in  the  middle  and  inner 
ear  he  summarizes   as   follows: 

On  both  sides  there  was  a  typical  acute  necrosing  otitis 
media  scarlatinosa.  On  the  left  side  there  was  a  total  destruc- 
tion of  the  ligamentum  annulari  and  of  the  stapes ;  purulent 
mflammation  of  the  membrana  tympana  secundaria  with  a 
small  fistulous  perforation ;  otitis  interna  purulenta  diffusa  with 
ostitis  acuta  of  the  labyrinth  capsule.  On  the  right  side  there 
was  total  destruction  of  the  membrana  tympana  secundaria ; 
purulent  inflammation  of  the  ligamentum  annulari  without 
perforation ;  otitis  interna  purulenta  circumscripta  in  both 
windows ;  otitis  interna  serosa  diflfusa  of  the  membranous 
labyrinth ;  beginning  acute  ostitis  of  the  bony  semicircular 
canal ;  degenerative  atrophy  of  the  cochlea. 

There  are  a  few  cases  in  the  literature  of  microscopic 
examinations  of  the  inner  ear  in  scarlet  fever  otitis.  None  of 
these,  however,  were  made  immediately  after  the  onset  of  the 
attack.  Manasse  is  of  the  opinion  that  the  perforation  through 
the  left  round  window  was  the  cause  of  the  sudden  deafness 
in  his  case.  He  raises  the  interesting  question  whether  in 
the  first  two  cases,  clinically  but  not  anatomically  examined, 
the  pathologic  condition  was  not  the  same.  In  all  three  cases 
we  have  to  do  with  grave  scarlet  fever  diphtheria,  double  diph- 
theria, scarlet  fever  otitis,  characterized  by  a  necrosis  of  the 
soft  parts  and  of  the  bone.  All  three  cases  show  the  same 
degree  of  sudden  complete  deafness  following  hearing  rela- 
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tively  well  preserved.  Each  of  the  two  cases  which  are-  alive 
has  passed  over  into  deafmutism. 

In  view  of  these  facts,  he  is  of  the  opinion  that  the  ana- 
tomic changes  were  similar  in  all  three  cases,  although  he 
would  not  claim  that  in  all  cases  of  scarlet  fever  deafness  the 
process  is  the  same  and  that  there  cannot  be  an  involvement  of 
the  auditor}-  nerve.  All  cases  of  ccmiplete  deafness  following 
scarlet  fever  otitis  are  not  necessarily  permanent,  as  is  shown 
by  a  case  which  he  reports,  where  the  hearing  following  a  rad- 
ical mastoid  operation  returned,  and  the  patient  is  now  able  to 
hear  the  conversational  voice  at  a  distance  of  from  five  to  six 
meters. 

The  article  concludes  with  the  anatomic  findings  in  the  case 
of  a  patient  seventeen  years  old,  who  had  suffered  for  fifteen 
years  from  a  purulent  affection  of  the  middle  ear,  the  result 
of  an  attack  of  scarlet  fever.  The  case  was  operated  upon 
for  mastoiditis  and  brain  abscess,  and  the  findings  in  the  mid- 
dle and  inner  ear  are  accurately  described.  Those  of  the 
inner  ear  are  especially  interesting.  They  include  an  exten- 
sive atrophic  degeneration  of  the  nerve  elements,  especially 
of  the  organ  of  Corti,  the  ganglia  spirale,  and  of  the  fine  ter- 
minal branches  in  the  cochlea.  He  believes  that  all  the  changes 
in  the  middle  ear  and  labyrinth  must  be  ascribed  to  a  chronic 
inflammation  of  the  soft  parts  and  of  the  bone,  which  has  run 
its  course.  He  admits,  however,  that  the  inter\'al  of  time 
elapsing  does  not  allow  a  positive  opinion,  but  he  is  inclined 
to  believe  that  in  this  case,  and  in  any  other  similar  case,  we 
are  warranted  in  speaking  of  a  healed  otitis  intemus  serosa. 

Harris. 

The  Relation  of  the  Ostium  Tympanum  of  the  Tubae  Eustachii  to 

the  Fundus  of  the  Cavum  Tympani,  as  Well  as  to  the 

Foramen  Rotundum  and  the  Foramen  Ovali. 

Zytowitsch  (Archh  fiir  Ohrenheilkunde,  Yo\.  89,  p.  280) 
has  by  means  of  a  specially  constructed  apparatus  been  able 
to  make  accurate  measurements  on  the  dr\-  skull  of  the  land- 
marks in  question.  Among  the  interesting  deductions  from 
his  measurements  which  he  makes  are  the  following: 

That  the  ostiimi  tubae  eustachii  in  a  horizontal  position  of 
the  skull  is  only  3.7  mm.  higher  than  the  floor  of  the  cavum 
tympani  and  almost  on  a  level  with  the  middle  of  the  niche 
of  the  foramen  rotundum ;  the  foramen  ovali  is  3.7  mm.  higher 
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than  the  ostium  tubae  eustachii.  As  compared  with  the  an- 
trum mastoidse,  the  tubae  eustachii  lies  considerably  deeper. 
By  inclination  of  the  skull  fifteen  degrees  forward,  these  rela- 
tions change  and  the  tubae  eustachii  becomes  lower.  In  gen- 
eral, the  ostium  tubae  eustachii  has  a  position  extremely  favor- 
able for  the  drainage  of  fluid  from  the  middle  ear  toward  the 
nasopharynx.  As  a  result  of  these  measurements  he  draws 
the  following  conclusions : 

First,  (a)  the  tubae  eustachii  functionates  as  a  ventilation 
canal  for  the  middle  ear;  (b)  if  there  is  secretion  present  in 
the  tympanic  cavity,  the  eustachian  tube  offers  a  means  of 
escape  for  it.  Second,  in  the  presence  of  symptoms  of  acute 
otitis  the  patient  must  be  instructed  to  bend  the  head  as  far 
as  possible  downward  and  to  the  shoulder  on  the  healthy  side. 
Forcible  respiration  through  the  nose  has  a  distinctly  bene- 
ficial effect  in  restoring  the  patentcy  of  the  eustachian  tube, 
thereby  assisting  in  the  removal  of  the  secretion  from  the  mid- 
dle ear.  Harris. 

A  Case  of   Erosion  of  the  Sinus  Witli    Embolus  and   Pyemia,  Witii 
a    Fatal    Result. 

ScHLAGEL  (Archiv.  fiir  Ohrcnheilknnde,  Vol.  90,  p.  45). 
The  patient  was  a  man  of  29  years,  operated  upon  for  chronic 
middle  ear  suppuration.  The  operation  revealed  the  sinus 
lying  far  forward.  As  the  result,  at  the  outset  a  slight  wound- 
ing of  the  wall  took  place.  Two  weeks  after  the  operation  a 
severe  hemorrhage  took  place,  and  the  next  day,  when  the 
dressing  was  removed,  an  embolus  through  the  vein  took 
place.  In  spite  of  a  ligation  of  the  jugular,  it  was  impossible 
to  control  the  development  of  the  pyemic  process,  and  the 
patient  died  a  month  after  the  operation.  The  author  con- 
siders some  of  the  questions  raised  by  his  case.  Erosion  of 
the  sinus  is  not  an  exceedingly  rare  occurrence.  Twenty  cases 
up  to  1905  were  reported  in  the  literature,  of  which  only  six 
came  t©  operation.  An  embolus  was  the  most  interesting 
phenomenon.  He  dwells  on  the  fact  that  it  could  have  taken 
place  and  not  been  followed  by  a  fatal  result. 

He  considers  especially  the  three  questions  as  bearing  upon 
the  fatal  result :  first,  of  the  exposure  of  the  sinus ;  second,  the 
ligation  of  the  jugular ;  third,  the  failure  to  clean  out  the 
bulb.     He  admits  the  unfortunate  result  of  having  bared  the 
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sinus,  but  insists  that  under  the  circumstances  it  was  impos- 
sible to  avoid  it.  There  was,  in  his  opinion,  no  occasion  for 
a  ligation  of  the  jugiilar  at  an  earlier  time.  As  regards  the 
bulbous  operation,  there  appears  to  be  a  divided  sentiment. 
Personally  he  doubts  if  the  operation  would  have  had  any 
effect,  however.  Harris. 

The   Whispered   Voice  and   Conversational    Speech   in   Their 
Relation  to  One  Another. 

Julius  Veis  (Archiv.  fiir  OhrenhcUkunde,  Vol.  90,  p.  200) 
has  made  an  extensive  comparison  of  the  whispered  voice  and 
the  conversational  speech  in  various  forms  of  ear  trouble, 
and  as  a  result  of  these  investigations  he  is  of  the  opinion, 
first,  that  the  testing  of  the  spoken  voice  as  well  as  the  whis- 
pered voice  in  ever\'  case  of  marked  lowering  of  the  hearing 
(whispered  voice  under  one  meter)  is  to  be  made  from  a  diag- 
nostic, therapeutic  and  prognostic  standpoint.  The  testing 
with  the  whispered  voice  alone  does  not  give  a  satisfactory 
picture  of  the  acuteness  of  hearing.  Secondly,  in  otosclerosis 
and  in  many  cases  of  pure  middle  ear  suppuration,  the  con- 
versational voice  (deep  tones)  is  not  heard  much  further  than 
the  whispered  voice  (high  tones),  while,  on  the  other  hand, 
nerv'ous  hard  hearing  and  in  the  exudative  middle  ear  pro- 
cesses, the  conversational  voice  will  be  heard  much  better, 
comparatively,  than  the  whispered  voice.  Thirdly,  when  the 
conversational  voice  is  markedly  better  than  the  whispered 
voice,  there  is  a  decidedly  better  outlook  as  regards  success  in 
treatment.  Fourth,  the  improvement  of  the  hearing  by  air 
inflation  many  times  affects  only  the  conversational  voice, 
while  the  whispered  voice  is  only  slightly  or  not  at  all. 

Harris. 

Plastic    Operation    for    Congenital     Malformation    of    the    hHearing 

Organ. 

KosoKABE  {Archiv.  fiir  Ohrenheilkiinde.  \o\.  90,  p.  214) 
reports  two  cases  operated  upon  for  deformity  of  the  auricle 
and  external  auditory  canal.  Kaufmann's  observations  are 
referred  to  in  such  cases:  First,  that  the  tuba  eustachii  is 
for  the  most  part  irregular.  Second,  the  bony  wall  of  the 
auditory  canal  is  lacking.  Third,  the  temporal  bone  is  often 
deformed.     Fourth,  the  drum  membrane  and  the  tympanum 
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are  not  present.  Fifth,  the  labyrinth  windows  and  the  stapes 
are  for  the  most  part  normal.  Sixth,  men  and  women  were 
equally  affected. 

The  indications  for  operating  in  such  cases  he  gives  as  fol- 
lows :  First,  when  it  is  possible  to  show  the  existence  of  any 
hearing ;  second,  when  stimulation  of  the  vestibular  apparatus 
is  positive ;  third,  when  a  cosmetic  operation  is  urgently  de- 
sired. 

As  a  result  of  his  study  of  the  two  cases,  he  gives  the  fol- 
lowing results:  First,  by  operation  the  lower  tone  limit  is 
extended ;  second,  the  upper  tone  limit  is  not  influenced ;  third, 
there  was  no  sound  hiatus,  as  in  Bezold's  case;  fourth,  bone 
conduction  is  no'  longer  than  normal,  and  Rinne  was  negative, 
both  before  and  after  the  operation :  fifth,  the  disturbance  of 
the  hearing  was  similar  to  that  produced  by  obstructions  to 
the  sound  conducting  apparatus ;  sixth,  in  both  cases  there 
was  an  improvement  in  the  hearing  after  the  operation ;  sev- 
enth, the  middle  ear  and  the  ossicles  were  lacking,  but  the 
mastoid  cells  were  well  developed ;  eighth,  the  parotid  gland 
was  found  lying  in  the  space  of  the  auditory  canal ;  ninth,  the 
direction  of  the  sound  was  correctly  given  in  Case  1,  but  not 
in  Case  2.  Harris. 

The   Acoustic    Nerve   and   Salvarsan. 

Gelle  {Revue  Hebdoiiiadaire  de  Ltaryngologie,  D' Otologic 
et  de  Rhinologie,  October  19,  1912),  After  referring  to  the 
statistics  of  Benario,  which  show  that  in  14,000  cases  treated 
by  salvarsan  there  were  126  cases  of  neurorecidive,  and  of 
these  126  cases,  62  had  involvement  of  the  acoustic  nerve;  and 
of  Valentin,  who  reports  45  cases  of  lesions  of  the  auditory 
nerve  after  the  injection  of  salvarsan,  he  reports  three  cases 
occurring  in  his  own  practice. 

The  first  was  a  case  of  recent  syphilis  which  had  been  treat- 
ed by  salvarsan  with  •  satisfactory  i:esults.  Three  injections 
were  given  at  intervals  of  a  week.  Fifty  days  after  the  first 
injection  deafness  appeared  in  the  left  ear.  Another  injection 
of  salvarsan  was  given.  Three  days  later  deafness  in  the  right 
ear  resulted.  The  deafness  in  the  right  ear  entirely  disap- 
peared after  seven  days,  but  persisted  in  the  left  ear.  The 
Wassermann  in  this  case  remained  positive. 

The  second  case  was  a  young  man  of  twenty-four  years  of 
age,  where  the  initial  lesion  had  been  contracted  two  months 
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before.  Sixty-three  days  after  the  first  injection  and  forty- 
six  days  after  the  last  injection  (three  injections  were  given 
in  all),  a  right  facial  paralysis  of  peripheral  origin  resulted, 
followed  by  paralysis  in  the  right  cochlea  and  the  vestibular 
nerve.  Two  additional  intravenous  injections  of  salvarsan 
were  given  after  the  development  of  the  paralysis,  but  with- 
out effect.  Here  also  the  Wassermann  reaction  remained 
positive. 

The  third  case  was  a  man  of  twenty-seven  years  of  age 
with  a  history  of  syphilis  of  one  year's  duration.  Salvarsan 
was  given  for  the  secondary  skin  lesions.  Forty-two  days 
after  the  last  injection  (four  injections  were  given),  there 
was  a  bilateral  deafness  (cochlear  and  vestibular  nerves).  On 
the  right  side  the  deafness  disappeared  in  about  fifteen  days. 
It  persisted  on  the  left  side. 

The  author  feels  that  in  these  three  cases  there  is  a  distinct 
causative  relation  betw-een  the  salvarsan  and  the  deafness. 
The  toxic  action  of  the  salvarsan  would  not  be  affected  by 
the  further  use  of  the  drug.  On  the  other  hand,  a  mechanism 
due  to  the  toxic  action  of  insufficient  trepomenes  would  prob- 
ably be  relieved  by  the  further  use  of  salvarsan.  As  will  be 
noted  in  these  three  cases,  the  use  of  salvarsan  was  con- 
tinued without  avail.  He  calls  attention  to  the  curious  course 
of  the  deafness.  The  ears  were  affected  after  an  interval  of 
some  days,  then  at  the  e'nd  of  eight  days  hearing  reappeared 
in  the  ear  last  affected.  The  size  of  the  dose  seemed  to  have 
no  effect,  as  in  one  case  small  doses  were  used  and  in  another 
large  doses.  In  all  the  cases  the  Wassermann  reaction  re- 
mained positive,  and  lumbar  puncture  always  showed  an  albu- 
minous fluid  with  pronounced  leucocytosis.  Two  of  the  cases 
had  shown  a  great  intolerance  to  mercury.  As  a  result  of  his 
experience  with  these  three  cases,  the  author  favors  the  em- 
ployment of  mercury  and  the  iodids  in  any  syphilitic  involve- 
ment of  the  ear.  For  nasal  and  laryngeal  lesions  he  advises 
606.  Harris. 

Dilatation  of  the  Jugular  Bulb,  Filling  the  Middle  Ear  and  Part  of 
the  External  Auditory  Canal. 

Lammois  (Revue  Hehdomadaire  de  Laryngologie,  lyOtol- 
ogic  et  de  Rhinologie,  October  12.  1912)  refers  briefly  to  the 
anomalies  of  the  jugular  bulb  described  by  Zuckerkandl.    At 
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times  the  bony  wall  is  reduced  to  paper  thinness.  In  a  case  of 
Odenius  it  formed  a  sufficient  prominence  to  hide  the  round 
window  and  the  promontory.  The  bone  can  even  be  so  thin  as 
to  give  rise  to  true  dehiscences. 

In  a  number  of  cases  the  jugular  bulb  has  been  wounded, 
in  the  auditory  canal,  usually  in  the  course  of  the  paracente- 
sis of  the  drum  membrane,  sometimes  in  the  extraction  of 
foreign  bodies,  and  again  in  the  re'.noval  of  the  ossicles. 

Lammois  has  recently  seen  a  case  of  marked  dilatation  of 
the  bulb.  The  patient  was  a  woman  50  years  old,  suffering 
from  suppuration  of  the  ear,  which  had  existed  for  seven  years. 
There  was  an  offensive  odor  and  polyp-like  granulations  which 
suggested  the  possibility  of  cancer.  Under  general  anesthesia 
the  auricle  was  thrown  forward.  Inspection  then  showed 
that  th-e  membranous  auditory  canal  was  lacking,  and  that  in 
the  canal  there  was  a  small  violet-like  growth  the  size  of  a 
small  walnut.  The  bony  canal  was  found  to  be  enlarged, 
with  irregular  borders,  giving  the  impression  of  a  condensing 
ostitis.  The  mastoid  cells  were  healthy,  and  neither  pus  nor 
granulation  were  found  in  the  antrum.  Further  examination 
of  the  mass  showed  it  to  be  a  bluish  color,  the  appearance  of 
a  large  vein,  and  it  was  easily  reducible  in  the  middle  ear. 
There  was  no  pulsation  under  the  finger.  A  Pravaz  gave  black 
blood.  The  diagnosis  was  made  of  dilatation  of  the  jugular 
bulb,  which  filled  the  middle  ear  and  formed  a  prominent  pro- 
jection in  the  external  auditory  canal. 

The  author  believes  that  the  venous  hernia  was  not  due  here 
to  a  spontaneous  dehiscence  or  to  an  erosion  of  the  blood  cur- 
rent, but  rather  to  a  progressive  caries  of  the  hypotympanic 
recess.  Harris. 

A   Contribution    to   tlie    Study   of  the    Reeducation    of  tlie    Hearing. 

RiCHEz  (Revue  Hebdomadaire  de  Laryngologie,  D'Otolo- 
gie  et  de  Rhinologie,  November  9,  1912).  The  failure  of  all 
forms  of  treatment  for  otosclerosis  is  generally  recognized. 
One  cannot  prevent  the  progress  of  the  disease,  but  he  can 
strive  to  awaken  a  dormant  organ  and  reeducate  it  by  appro- 
priate exercises,  just  as  one  restores  suppleness  by  means  of 
massage  and  anchylosed  articulation.  The  idea  of  reeduca- 
tion is  not  new.  Urbantscbitsch  was  the  first  to  demonstrate 
this  by    employing  an  accordion,  but    this    method  was    not 
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satisfactory.  Zund-Burguet  was  the  first  to  see  the  desira- 
bihty  of  employing  for  this  purpose  the  human  voice,  because 
of  its  richness  in  the  low  harmonics.  He  showed,  however, 
that  for  manifest  reasons  it  cannot  be  employed  in  the  educa- 
tion of  the  deaf,  and  accordingly  has  devised  an  apparatus  to 
take  its  place. 

The  apparatus  is  called  the  electro-vociphone,  and  is 
capable  of  reproducing  the  sounds  which  the  human  larynx 
can  give  forth.  The  agent  is  a  number  of  layers  of  cotton, 
making  a  true  artificial  lar>nx  corresponding  to  the  three 
registers,  the  low,  medium  and  high,  and  put  in  vibration  by 
a  current  of  from  four  to  six  volts.  The  intensity  of  the 
sound  can  be  instantly  varied  according  to  need,  and  if  one 
of  the  two  ears  is  more  sensitive  than  the  other,  it  can  be 
treated  apart  from  the  other. 

The  author  has  employed  the  apparatus  with  surprising 
results,  and  is  thoroughly  convinced  of  its  value.  He  gives  a 
report  of  six  cases  in  his  practice  where  it  has  been  used  with 
success.  In  conclusion  he  raises  certain  important  questions, 
first,  as  to  the  permanency  of  the  cure.  His  first  case  con- 
tracted so;"e  throat  with  a  temporar)^  reduction  of  the  hearing. 
With  the  disappearance,  however,  of  the  angina,  the  hearing 
returned  and  became  as  good  as  formerly.  In  the  experience 
of  all  who  have  used  it,  the  results  are  maintained  at  the  end 
of  three  or  four  years. 

In  answer  to  the  question,  "What  is  the  variety  of  deafness 
suitable  for  the  treatment?"  he  replies,  "Especially  cases  of 
sclerosis  where  the  deafness  has  come  on  insidiously  or  as 
the  result  of  confinement,  or  grippe,  or  of  an  infectious  dis- 
ease." It  is  indicated  also  in  cases  of  adhesive  otitis  and  in 
chronic  middle  ear  catarrh  the  result  of  nasopharyngitis, 
although  in  these  cases  the  results  will  be  much  better  if  treat- 
ment of  the  nose  and  throat  is  undertaken  at  the  same  time. 

Harris. 

Personal    Results   Obtained   in   Otology   by  the   Aspiration   of  Bier. 

ErxEst  Botella  {Archives  Internationales  de  Laryngolo- 
gie,  D'Otologie  et  de  Rhinologie,  November  and  December, 
1912).  The  use  of  the  Bier  band  in  otology  has  been  attended 
with  serious  consequences.  On  this  account,  Botella  has  sub-* 
stituted  aspiration  for  it.    For  this  purpose  a  Politizer  bag  or 
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syringe  can  be  employed.  He  makes  use  of  curved  glass  tubes 
having  an  olive-shaped  head  at  the  end.  These  are  of  differ- 
ent sizes  and  are  introduced  deeply  into  the  canal.  A  rubber 
tube  connects  the  canula  with  a  strong  rubber  bag.  By  these 
means  he  has  obtained  most  satisfactory  results.  In  a  series  of 
ten  cases  of  ear  suppuration  which  he  reports,  four  were  caries 
of  the  attic,  in  which  although  a  cure  was  not  obtained  there 
was  considerable  improvement;  two  were  cases  of  caries  of 
the  attic  which  were  cured;  two  were  cases  of  acute  otitis 
media  with  mastoiditis,  which  were  cured ;  one  was  a  case  of 
chronic  otitis  media,  cured ;  and  one  was  a  case  of  large  polypus 
of  the  tympanum,  where  all  treatment  was  discontinued  at  the 
second  visit. 

Aspiration  has  the  double  advantage  of  removing  the  secre- 
tion from  the  tympanum  and  the  adjacent  cavities,  and  sec- 
ondly, of  producing  an  active  hyperemia  in  the  parts  affected. 
Its  curative  action  depends  upon  a  phagocytosis  and  a  recon- 
stitution  by  an  increase  of  the  vitality,  rather  than  by  accumu- 
lation of  antitoxin  as  produced  in  the  ordinary  method  of  Bier. 

He  reaches  the  following  conclusions :  First,  that  the  direct 
aspiration  of  the  auditory  canal  is  the  best  means  of  evacuat- 
ing the  secretions  from  the  middle  ear ;  second,  in  order  to 
avoid  the  inconvenience  which  can  be  produced  by  pressure 
on  the  walls  of  the  canal,  canulae  are  to  be  recommended,  car- 
ried well  into  the  canal ;  third,  the  perforation  of  the  drum 
is  to  be  carefully  watched  in  order  that  it  may  be  enlarged 
if  it  has  a  tendency  to  close  before  the  diseased  process  is 
cured;  fourth,  although  aspiration  can  be  employed  without 
danger  in  all  cases,  the  results  are  most  favorable  in' simple 
acute  otitis  media  with  mastoiditis,  and  simple  chronic  otitis 
media ;  fifth,  aspiration  for  the  removal  of  granulations  and 
small  polypi  is  superior  to  the  curette,  because  its  action 
reaches  regions  where  the  curette  cannot  touch ;  sixth,  it  can 
be  tried  in  cases  of  adhesive  otitis  and  generally  in  all  cases 
where  it  is  thought  necessary  to  counterbalance  the  effects  of 
the  external  pressure  upon  the  tympanum  and  the  ossicular 
chain ;  seventh,  the  treatment  should  last  from  ten  to  twelve 
minutes  at  the  maximum,  it  should  be  stopped  if  blood  follows, 
and  should  be  carried  out  gently  in  order  to  prevent  nausea  or 
pronounced  vertigo.  Harris. 
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Acute    Otogenous    Meningoencephalitis. 

G.  Alexanukr  {Archwes  Internationales  de  Laryngologie, 
D'Otclogie  et  de  Rhinologie,  Xovember  and  December,  1912) 
is  of  the  opinion  that  meningitis  is  not  a  distinct  entity,  but 
that  there  exist  different  forms  of  meningitis;  as,  for  instance,, 
traumatic,  ophthalmic,  rhinologie,  etc.,  each  different  dis- 
tinctly from  the  otitic. 

He  divides  meningitis  of  the  ear  into  five  groups:  First,, 
meningitis  in  acute  suppurative  otitis  media  without  other  com- 
plications; second,  meningitis  in  chronic  suppurative  otitis 
media  without  complication;  third,  meningitis  in  cerebral 
abscess  of  otogenous  origin ;  fourth,  meningitis  in  thrombo' 
phlebitis  of  otogenous  origin,  and  extradural  abscess ;  fifth, 
meningitis  in  suppuration  of  the  labyrinth.  He  further  divides 
meningitis  into  early  and  late  meningitis.  He  then  gives  the 
report  in  detail  of  seven  cases  of  meningitis,  all  cured  by  oper- 
ation. The  first  case  was  a  child  of  four  and  one-half  years 
of  age,  suffering  from  serous  meningitis  following  acute  sup- 
puration of  the  middle  ear ;  the  second  case  was  also  a  child  of 
two  years,  where  the  meningitis  followed  a  chronic  suppuration 
of  the  middle  ear.  Following  the  operation  the  patient  was 
unconscious  for  two  weeks.  The  third  case  was  a  man  of 
fort)'-two  years  of  age  who  had  suffered  from  acute  suppura- 
tion of  the  left  ear  and  osteoperiostitis  of  the  left  mastoid 
and  serous  meningitis.  An  anthrotomy  was  done  and  the 
dura  exposed  and  incised  in  the  middle  cerebral  fossa.  The 
fourth  case  was  a  man  of  fort\'-four  years  of  age  with  chronic 
suppuration  of  the  middle  ear,  cholesteatoma,  purulent  (  ?)  cir- 
cumscribed meningitis.  Case  five  was  a  child  of  nine  years  of 
age  suffering  from  bilateral  suppuration  of  the  middle  ear 
with  cholesteatoma  and  acute  meningitis,  a  cloudy  but  sterile 
spinal  fluid.  Case  six  was  a  chronic  suppuration  of  the  middle 
ear  with  cholesteatoma,  serous  meningitis,  circumscribed 
purulent  labyrinthitis ;  radical  operation,  and  exposure  of  the 
dura.  Case  seven  was  a  man  of  twenty- four  years  of  age 
with  chronic  suppurative  otitis  media,  cholesteatoma,  sup- 
purative labyrinthitis,  acUte  purulent  meningitis,  paralysis  of 
the  external  ocular  motor,  paralabyrinthitis.  osteomyelitis  of 
the  pyramid  and  the  base  of  the  skull  in  this  region ;  radical 
labyrinthine  operation,  a  traumatic  fracture  at  the  base  of 
the  skull.  Harris. 
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The   Residual   Ear. 

David  G.  Yates  {New  York  Medical  Journal,  December 
7,  1912)  defines  as  residual  a  middle  ear  which  has  been  the 
seat  of  a  suppurative  process  which  has  ceased.  There  may  be 
either  a  perforation  of  the  drum  in  these  cases  or  an  intact 
membrane.  He  is  of  the  opinion  that  a  considerable  number 
of  cases  of  diving  or  surf-bathing,  where  an  acute  inflamma- 
tion of  the  middle  ear  has  been  set  up,  belong  to  this  class, 
and  advances  the  interesting  theory  that  many  unexplained 
drowning  accidents,  in  his  opinion,  are  due  to  vertigo,  the 
result  of  the  entrance  of  cold  water  into  an  unprotected  middle 
ear. 

He  regards  as  an  important  part  of  treatment  preventive 
measures,  and  advises  opening  the  mastoid  when  in  acute 
cases,  after  free  incision  of  the  drum,  postauricular  tenderness 
persists  for  two  or  three  days  and  there  is  a  rise  in  tempera- 
ture. For  recent  f)erforation,  the  application  of  a  small  disc  of 
giitta  percha  tissue  over  the  opening  is  recommended. 

There  may  exist  a  necrosis  in  the  middle  ear  without  dis- 
charge. Once  a  year  perhaps  a  few  drops  of  pus  will  be 
evacuated.  Epidermization  of  the  edges  is  the  chief  reason 
for  nonclosure  of  the  apertures  in  the  membrane.  The  pros- 
pect of  healing  of  the  drum  is  in  inverse  proportion  to  the 
size  of  the  perforation.  Tinnitus  or  marked  deafness  are 
sometimes  relieved  by  division  of  bands  or  deposits  of  fibrous 
tissue.  The  writer  very  properly  states,  however,  that  the 
tendency  of  this  adhesion  is  to  reform.  He  urges  the  danger 
of  the  patients  passing  from  observation  before  the  drums  are 
entirely  healed.  Harris. 

The    Radical    Mastoid   Operation — Some    Essentials  for  the    Proper 
Healing   of  the  Wound   Cavity. 

Robert  L.  Loughran  {New  York  Medical  Journal,  Decem- 
ber 21,  1912).  The  complete  removal  of  all  areas  actually 
diseased,  or  that  might  retard  the  development  of  healthy 
granulations,  the  establishing  of  satisfactory  drainage,  and 
the  producing  of  the  means  of  easy  observation  and  local 
treatment,  give  the  best  opportunities  for  the  rapid  and  perma- 
nent healing  of  the  wound. 

The  author  regards  .thorough  curetting  of  the  mouth  of  the 
eustachian  tube  as  essential  to  the  success  of  the  operation. 
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(This  is  the  procedure  of  most  otol(^sts  in  this  country,  but 
the  Vienna  school  has  in  recent  years  abandoned  it,  leaving 
the  tube  entirely  undisturbed.) 

The  effect  of  any  constitutional  disease  upon  rapid  healing 
is  dwelt  upon.  The  author  explains  at  length  the  physiology  of 
healing  of  the  operative  cavity.  Due  to  the  greater  blood 
supply,  granulations  form  more  rapidly  in  the  antral  wound 
than  they  do  in  the  tympanic  cavity.  The.  development  of  the 
epidermal  layer  is  of  especial  importance  and  depends  to  a 
large  extent  upon  the  way  that  the  original  flaps  are  placed. 
Deafness  in  chronic  middle  ear  suppuration  is  usually  due  to 
involvement  of  the  sound  conducting  apparatus.  Great  care 
is  to  be  exercised  in  the  preservation  of  the  stapes  on  that 
account. 

Posthealing  contraction  of  the  scar  tissue  over  the  stapes 
cannot  be  prevented,  and  it  is  this  which  often  accounts  for  the 
frequent  flagging  of  hearing  some  time  after  operation. 
Another  influence  as  regards  the  preservation  of  the  hearing  is 
the  auditory  canal.  While  the  opening  needs  to  be  enlarged, 
it  should  be  done  in  accordance  with  its  requirements  as  the 
conductor  of  sound  waves.  The  writer  properly  states  that 
the  radical  operation  does  not  restore  hearing  to  the  normal, 
nor  yet  does  it  destroy  it. 

Finally,  attention  is  called  to  the  cosmetic  results,  which,  in 
his  opinion,  depend  upon  three  things:  the  appearance  of  the 
posterior  incision  and  that  of  the  concha,  and  the  position  of  the 
auricle.  Tlie  first  is  secured  by  care  in  making  the  incision 
and  by  avoiding  traumatism  to  the  edges  during  operation. 
Depression  can  be  avoided  by  care  in  placing  the  incision  in  a 
location  where  it  may  have  a  foundation  for  healing;  that  is, 
on  the  skull  surface,  posterior  to  the  margin  of  the  wound 
cavity.  Harris. 

Progressive   Deafness — Systemic    Factors   in   the    Etiology. 

J.  A.  Stucky  (New  York  Medical  Journal,  December  28, 
1912)  considers  progressive  deafness  under  the  two  divisions 
of  nonexudative  otitis  media  and  otosclerosis.  He  believes  that 
these  diseases  are,  more  than  any  other  ear  trouble,  a  local 
manifestation  of  the  systemic  condition.  The  subjective  sympH 
toms  of  otosclerosis  differ  very  little  from  those  due  to  non- 
exudative  otitis  media,  except  in  intensity.  Giddiness  or  vertigo 
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occur  less  frequently,  and  seldom  in  aggravated  form.  He 
lias  collected  a  series  of  cases  typical  of  the  two  diseases, 
which  he  has  been  able  to  keep  under  observation  for  from 
five  to  fifteen  years,  and  to  work  out  a  line  of  treatment  and 
method  of  living  which  has  given  results  that  justify  him  in 
the  conclusion  that  in  order  to  bring  about  favorable  results 
it  is  the  systemic  rather  than  the  local  factor  in  the  causative 
relation  of  these  conditions  with  which  we  must  deal. 

The  majority  of  cases  of  these  diseases,  in  his  opinion,  give 
evidence  of  disturbances  and  faulty  metabolism,  indicated  by 
the  presence  of  endican  or  phosphates  in  the  urine,  or  there 
are  present  indications  of  rheumatism.  The  next  systemic 
condition  most  frequently  observed  was  increased  blood  pres- 
sure or  arterial  sclerosis. 

He  believes  that  when  the  cure  for  rheumatism  and  arterial 
sclerosis  is  found,  we  shall  also  have  solved  the  cure  of  non- 
exudative  otitis  media  and  otosclerosis.  Harris. 

Vertigo — A    Clinical    and    Therapeutic    Study. 

Richard  Lake,  London  (Nezv  York  Medical  Journal,  Jan- 
uary 4,  1913),  divides  the  causes  of  vertigo  as  follows: 

1.  Peripheral  causes,  (a)  Chronic  progressive  middle  ear 
deafness,  (b)  Hemorrhage  into  the  labyrinth,  and  embolism, 
(c)  Traumatism. 

2.  Aural  vertigo  due  to  altered  state  of  the  blood  pressure. 

(a)  Increased  blood  pressure,     (b)   Decreased  blood  pressure. 

3.  Aural  vertigo  due  to  systemic  causes,     (a)   Leuchemia. 

(b)  Occasional.  (c)  Specific.  (d)  Anemic  (cerebral 
anemia). 

One  of  the  most  common  causes  is  chronic  progressive 
middle  ear  deafness.  This  form  is  of  purely  peripheral  origin. 
Operation  should  be  tried,  if  local  and  systemic  measures  fail. 
The  results  are  immediate  and  certain  relief.  In  a  series  of 
some  seventy  cases  presenting  this  condition  for  treatment, 
it  has  been  found  necessary  to  operate  on  only  fourteen.  In 
each  case  the  operation  was  successful  as  regards  relief  of 
the  vertigo. 

Emphasis  is  to  be  laid  upon  antiseptic  rather  than  aseptic 
surgical  measures. 

In  traumatic  cases  the  vertigo  rarely  lasts  more  than  six 
months.     General  measures  of  treatment  are  usually    fairly 
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successful.  Two  of  the  common  but  little  recognized  causes 
of  this  form  are  plugs  of  cerumen  and  the  effects  of  violent 
nose-blowing.  A  characteristic  feature  of  these  cases  is  the 
persistence,  after  the  disappearance  of  the  vertigo,  of  an  inabil- 
ity to  walk  in  the  dark. 

The  second  great  group  of  causative  factors  is  altered  blood 
pressure.  Here  also  the  lesion  is  peripheral.  A  peculiar  fea- 
ture in  these  cases  of  arterial  sclerosis  is  the  tendency  of  the 
attacks  to  come  on  in  the  early  morning.  Cases  in  which  the 
blc^xl  pressure  is  below  normal  show  a  greatly  increased 
vertigo  on  rotation.  Cases  due  to  leuchemia  or  pernicious 
anemia  are  not  amenable  to  treatment.  Among  the  most  fre- 
quent of  occasional  causes  is  gout}'  dyspepsia.  The  author  is 
of  the  opinion  that  operation  is  seldom  needed,  but  when 
required  is  practically  free  from  any  danger  to  the  life  of 
the  patient.  Harris. 

Otology  From  a  Medical  Point  of  View. 

K.  X.  Spencer  (New  York  Medical  Journal,  March  1, 
1913),  in  a  short  but  philosophic  paper,  emphasizes  the  impor- 
tance of  the  otologist  establishing  a  close  connection  with  the 
laboratory.  His  view  that  wholly  inadequate  consideration, 
is  given  to  the  efficiency  of  internal  medicine  in  the  treatment 
of  diseases  of  the  ear  and  of  the  nose  will  be  generally 
acocpted. 

He  urges  more  frequent  examination  of  the  urine  and  of  the 
blood,  as  well  as  inquiries  into  the  abnormalities  of  digestion, 
etc.  Harris. 

II. — NOSE. 
Connection  of  the  Sexual  Apparatus  With  the  Ear,  Nose  and  Throat. 

ViRGiNius  Dabney  {Nexi.'  York  Medical  Journal,  March  15, 
1913)  gives  an  excellent  review  of  the  literature  on  this  sub- 
ject and  the  history  of  eight  cases  occurring  in  his  own  prac- 
tivre  illustrating  the  relation  in  hand. 

His  conclusion  is  that  "many  cases  escape  diagnosis  in  whom 
the  sexual  element  is  the  contributing  if  not  the  exciting 
cause  of  many  of  the  common  nasal  and  aural  abnormalities 
of  function,  partly  for  the  reasons  stated  in  his  paper,  partly 
from  the  lack  of  time  needed  to  study  intimately  these  cases, 
and  partly  from  failure  of  the  patients  to  give  their  full  con- 
fidence.'* Harris. 
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Disease  of  the  Nasal   Accessory  Cavities. 

Seymour  Oppenheimer  (Nezv  York  Medical  Journal, 
March  15,  1913)  agrees  in  the  main  with  the  conchisions  of 
itr.ost  rhinologists  of  today.  His  view,  however,  that  "com- 
bined frontal  and  ethmoidal  suppuration,  with  more  or  less 
polypoid  degeneration  of  the  middle  turbinal,  require  an  ex- 
ternal radical  operation  for  a  permanent  cure,"  would  be  held 
by  most  men  to  be  extreme.  This  statement  he  qualifies,  how- 
ever, by  adding  that  where  there  is  free  drainage  and  no  signs 
of  ill  effect  in  the  general  health,  the  risks  of  the  operation 
more  than  counterbalance  the  advantages. 

He  rightly  states  that  the  aim  of  any  radical  procedure  is 
the  obliteration  of  the  affected  cavity,  and  that  if  this  is  not 
accomplished,  reinfection  is  always  a  possibility.        Harris. 

Treatment  of  Nasal   Necrosis  by  Means  of  Radium. 

BroEckaErt  {Revue  Hebdomadaire  de  Laryngologie,  D'Otol- 
ogie  et  de  Rhinologie,  July  27,  1912)  gives  a  report  of  four 
cases  treated  by  radium  with  uniformly  good  results.  He 
employs  one  cm.  of  the  bromid  of  radium  with  a  radioactivity 
of  500,000.  It  can  be  applied  either  according  to  the  socalled 
destructive  m.ethod  which  produces  a  necrosis  of  the  diseased 
portion  and  subsequent  cicatrix,  or  by  the  modified  method 
which  produces  a  slow  and  gradual  transformation  of  the 
affected  tissues. 

He  favors  the  latter  method  in  most  cases,  especially  in  the 
ulcerated  form  of  lesion,  the  time  of  exposure  varying  accord- 
ing to  the  extent  of  the  lesion  and  the  rapidity  with  which  one 
v/ishes  to  produce  results.  The  method  is  characterized  by 
the  remarkable  uniformiiy  of  the  results  and  the  complete 
freedom  from  reaction. 

In  his  hands  it  has  given  uniform  success,  and  he  regards 
it  as  the  ideal  method  of  treatment  for  necrosis  of  the  nose. 

Harris. 

A    New    Contribution    to    the    Treatment    of    Ozena    by    Functional 
Nasal    Reeducation. 

Robert  Foy  (Revue  Hebdomadaire  de  Laryngologie, 
D'Otologie  et  de  Rhinologie,  Avigust  10,  1912)  divides  the 
treatment  into  two  stages.  The  first  is  a  preparatory  stage, 
lasting  from  eight  to  fifteen  days  and  consisting,  first,  of  the 
injection   into  each   nostril    night   and   morning  of   hydrogen 
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peroxid;  second,  waiting  three  minutes  before  blowing  the 
nose ;  third,  the  introduction  of  boric  acid  powder  in  the  nos- 
trils by  means  of  an  autoinsufflator ;  fourth,  waiting  five  min- 
utes before  blowing  the  nose ;  fifth,  lavage  of  the  nose  with  a 
liter  of  hot  water  in  which  is  dissolved  a  mixture  of  salt, 
glycerin  and  tincture  of  iodin;  sixth,  five  to  ten  minutes 
breathing  in  the  open  air;  seventh,  internal  treatment  with 
iodid  of  potash. 

At  the  end  of  this  time  the  special  treatment  is  begun, 
which  consists,  first,  of  pulverization  with  dry  air  imder  a 
pressure  increasing  from  zero  up  to  five  kilos;  second,  mas- 
sage of  the  nasal  mucosa,  especially  the  head  of  the  middle 
turbinate  and  the  upper  region  of  the  septum  with  cotton 
rolled  upon  an  applicator;  third,  breathing  exercises,  first 
with  one  and  after  with  two  nasal  olives  introduced  into  the 
nostrils  of  the  nose,  moist  air  being  introduced  at  intervals. 
The  treatment  lasts  a  half  an  hour. 

During  the  second  stage  of  the  course  of  treatment,  irriga- 
tions of  iodin  are  discontinued.  Twenty  to  forty  seances  are 
necessary,  at  first  daily,  and  later  every  other  day.  In  addition 
to  the  treatment  with  the  dry  air,  three  to  four  times  during 
the  day  for  ten  minutes  simple  respiratory  exercises  are  prac- 
ticed. These  have  the  object  of  establishing  the  nasal  respira- 
tion and  increasing  the  vitality  of  the  mucous  membrane  of 
the  upper  air  passages.  Three  exercises  are  given,  the  first 
is  purely  nasal,  the  second,  costodiaphragmatic.  At  the  end 
of  the  treatment  the  patient  is  usually  cured.  There  can  be 
relapses  of  a  minor  degree,  which  are  relieved  by  reeducatioq 
and  more  careful  respiratory  and  hygienic  regime.  If  the 
patient  is  not  cured  but  only  benefited,  a  second  course  of 
treatment,  lasting  three  or  four  months,  is  in  order.  Only 
very  rarely  is  a  third  course  necessary  in  order  to  obtain  a- 
cure. 

At  times,  after  the  patient  is  well,  the  use  of  paraffin  is 
desirable  but  not  necessary.  The  author  insists  that  ozena  is 
not  a  specific  affection,  but  a  trpphic  disease  affecting  the 
passages,  of  the  upper  air  tract  and  causing  a  suppression  of 
the  functions  of  this  mucosa.  Air  is  the  physiologic  stimulant 
of  the  mucous  membrane  exposed  to  the  air,  just  as  food  is 
the  stimulant  of  the  mucous  membrane  of  the  digestive  tract. 
The  treatment  outlined  restores  to  the  nasal  mucous  membrane 
its  normal  physiologic  stimulant,  air. 
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The  author  concludes  by   giving  the   report  of  a   number 

of  cases  of  ozena  which  have  been  cured  by  the  method. 

Harris. 
Fractures   of  the   Nose. 

Garel  {Revue  Hebdomadaire  de  Laryngologie,  D'Otologie 
ct  de  Rhinologie,  August  31,  1912)  dwells  upon  the  impor- 
tance of  the  immediate  correction  of  all  fractures  of  the  nose, 
as  a  means  of  avoiding  extensive  operative  measures  later  on. 

He  reports  a  case  recently  under  his  care  where  he  employed 
sheets  of  gutta  percha  for  an  external  retaining  splint,  with 
excellent  results. 

(Abstractor :  As  is  well  known,  gutta  percha  has  been  used 
for  this  purpose  in  America  for  a  number  of  years.) 

Harris. 

The  Treatment  of  Nasal  Synechia  by  Means  of  Mica  Splints. 

MouRE  {Revue  Hebdomadaire  de  Laryngologie,  D'Otologie 
et  de  Rhinologie,  October  26,  1912).  In  Moure's  hands  the 
thin  lamella;  of  mica  have  proved  more  satisfactory  than  any 
other  method  employed  for.  this  condition.  He  has  used  it  in 
many  severe  cases,  with  excellent  results. 

It  is  so  thin  that  it  does  not  cause  any  irritation  and  does 
not  interfere  with  the  normal  secretions.  It  is  easily  ster- 
ilized, standing  a  high  degree  of  temperature.  It  also  permits 
of  being  bent.  All  that  is  necessary  is  to  give  the  mica  the 
form  that  it  should  have  inside  of  the  nose.  Harris. 

,  The  Sphenochoanal   Polyps. 

KuBO  {Archives  Internationales  de  Laryngologie,  D'Otolo- 
gie et  de  Rhinologie,  March  and  April,  1913).  The  result  of 
Kubo's  investigations  are  summed  up  in  the  following  conclu- 
sions: 

First,  that  solitary  choanal  polyps  can  proceed  in  the  same 
way  as  antrochoanal  polyps  or  maxillary  choanal  polyps,  and 
have  their  origin  in  the  sphenoidal  sinus,  especially  in  the 
vicinity  of  the  lower  part  of  the  ostium.  To  these  polyps  he 
gives  the  name  of  sphenoidal  or  sphenochoanal  polyps. 

Second,  in  the  early  stages  of  their  formation  these  polyps 
are  found  in  the  sphenoidal  sinus  and  are  discovered  acci- 
dentally when  the  sinus  is  opened,  so  they  are  characterized 
as  a  polyp-like  thickening  on  the  upper  choanse  border  just 
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below  the  ostium.  This  latter  phenomenon  is  an  important 
objective  symptom  of  chronic  sphenoidal  sinusitis. 

Third,  in  the  later  stage  of  their  formation,  sphenochoanal 
polyps  can  become  so  large  that  they  totally  obstruct  the 
choanae.  This  is  why  the  differential  diagnosis  frorn  antro- 
choanal  polyps  is  very  important  from  a  therapeutic  stand- 
point. It  is  necessary  before  operation  to  make  a  careful 
examination,  because  the  sphenochoanal  polyps  can  resemble 
closely  the  nasopharyngeal  fibroma,  as  the  result  of  their 
short  pedicle  and  the  situation  of  their  base. 

Fifth,  in  Kubo's  opinion  the  majority  of  polyps  spoken  of 
as  choanal  are  in  effect  sphenochoanal. 

Sixth,  in  sphenochoanal  polyps  the  sphenoidal  ostium  is 
generally  very  large. 

Seventh,  simple  removal  with  the  snare  is  not  sufficient  as 
a  radical  operation  for  sphenochoanal  polyps.  It  is  necessary 
at  the  same  time  to  treat  adequately  the  source  of  their 
origin,  that  is  to  say,  the  sphenoidal  sinus  itself.  Harris. 

III. — PHARYNX. 

The  Factor  Intoxication  in  the  Genesis  of  Adenoid  Vegetation. 

FisTRE  (Revue  Hcbdomadaire  de  Laryngologie,  D'Otologie 
et  de  Rhinologie,  July  6,  1912).  An  unusually  thoughtful 
and  suggestive  contribution  to  the  etiology  of  adenoids.  The 
article  should  be  read  in  full,  but  his  conclusions  are  as  fol- 
lows : 

Hyperplasia  of  the  lymphatic  tissue  of  the  pharynx  con- 
stitutes a  visible  evidence  of  a  defensive  action  of  the  infan- 
tile organism  against  a  chronic  intoxication,  whether  inherited 
or  acquired. 

It  forms  an  integral  portion  of  a  complex  syndrome,  often 
discrete,  i.  e.,  the  rachitis,  afifecting  at  first  the  bony  marrow, 
then  almost  immediately  afterwards  the  lymph  organs,  and 
later  only  the  kidneys,  spleen  and  the  other  internal  organs. 

In  a  case  where  the  organism  of  the  infant  is  profoundly 
affected,  adenoidectomy  alone  gives  indifferent  results  as 
regards  the  later  somatic  development.  To  accomplish  a  com- 
plete cure,  not  merely  are  appropriate  respiratory  exercises 
necessary  and  a  general  hygienic  and  dietetic  treatment,  but 
also  an  actual  cure  by  means  of  polyglandular  opotherapy  ac- 
cording to  the  method  of  Dupuy.  Harris. 
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Preliminary    Report   Concerning   the   Passage  of   Bacteria  Through 

the  Tonsillar  Tissue  as  Determined  by  Experimental 

Research. 

Dr.  George  B.  Wood,  Philadelphia  (Transactions  Ameri- 
can Laryngological  Association,  1013)  :  From  a  study  of  our 
experiments  it  seems  that  the  following  conclusions  may  be 
drawn:  1.  The  tonsils  in  the  hog  are  more  readily  infected 
by  the  anthrax  bacillus  than  any  other  portion  of  the  buccal  or 
pharyngeal  mucosa.  The  clinical  history  of  this  disease  in  the 
hog  shows  that  in  the  great  majority  of  idiopathic  cases  the 
pharynx  has  been  the  site  of  invasion,  and  in  all  of  these 
cases  of  pharyngeal  diseases  the  tonsils  are  the  port  of  entry. 
In  none  of  my  experiments  was  there  any  involvement  of  the 
pharyngeal  or  buccal  mucosa  other  than  the  tonsils.  While 
the  culture  of  anthrax  was  generally  brought  into  more  inti- 
mate contact  with  one  of  the  tonsils,  it  was  impossible  to  limit 
the  bacilli  to  the  tonsillar  surface,  and  they  came  into  contact 
wath  a  large  part  of  the  pharynx.  In  the  infection  an  effort 
w^as  made  to  rub  the  emulsion  into  one  tonsil  only  and  in  one 
case  the  lesions  w^ere  limited  to  one  tonsil  only,  but  this  was  not 
the  tonsil  on  which  the  culture  had  been  rubbed.  2.  Anthrax 
bacilli  penetrate  through  the  cryptical  and  not  the  surface  of 
the  epithelium.  3.  The  anthrax  bacillus  probably  gains  access 
to  the  parenchyma  of  the  tonsil  by  passing  through  the  living, 
unaltered  epithelium,  and  having  gained  access  through  the 
superficial  layers  of  the  epithelium,  they  tend  to  multiply  in 
the  deeper  layers  and  then  pass  into  the  interfollicular  tissue. 
4.  The  anthrax  bacilli  penetrating  through  the  living  normal 
epithelium  cause  a  devitalization  of  the  tissue,  which  paves  the 
way  for  secondary  infection  from  the  staphylococci  or  other 
pathogenic  organisms.  5.  The  rapidity  of  the  invasion  is  in- 
fluenced both  by  virulence  of  the  organism  and  the  susceptibil- 
ity of  the  individual  animal.  Following  the  invasion  the  sub- 
sequent course  of  the  disease  is  similar  to  that  found  in  other 
tissues.  The  toxin  elaborated  by  the  bacilli  causes  at  first  an 
accumulation  of  polymorphonuclear  cells,  later  necrosis  of  the 
tissue  cells  with  disintegration  of  the  nuclei.  The  germinat- 
ing follicles  show  more  resistance  to  the  disease  than  the  inter- 
follicular tissue.  Associated  with  the  necrotic  process  is  an 
increase  in  the  number  and  engorgement  of  the  capillaries,  and 
sometimes  there  is   marked   extravasation  of   the   red  blood 
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cells.  The  anthrax  bacilli  accumulate  in  the  lymph  spaces 
and  also  around  the  blood  vessel  walls.  In  some  of  the  sec- 
tions examined  the  bacilli  were  found  penetrating  the  blood 
vessel  walls,  and  a  few  were  found  actually  in  the  blood  cur- 
rent. 

IV. LARYNX. 

Rheumatic    Cricoarytenoid    Arthritis. 

U.  Calamide  (Archives  Internationales  de  Laryngologie, 
D'Otologie  et  de  Rliinologie,  May  and  June,  1912 )  reports 
two  cases  occurring  in  his  own  practice.  In  both  the  crico- 
arytenoid articulation  was  much  swollen,  reddened  and  com- 
pletely immobile  during  phonation  and  respiration.  The  cor- 
responding vocal  cord  was  fixed  in  adduction,  as  is  found  in 
paralysis  of  the  recurrent.  There  were  evidences  of  rheu- 
matism elsewhere  in  the  body. 

In  tbe  first  case  local  and  general  treatment  cleared  up  com- 
pletely the  laryngeal  condition  in  the  course  of  two  weeks. 
In  the  second  case,  a  more  severe  one  with  pronounced  dyspha- 
gia, there  was  a  disappearance  of  the  tumefaction  and  pain, 
but  at  the  end  of  two  months  there  had  been  no  change  in 
the  condition  of  the  cricoarytenoid  articulation  and  the  cor- 
responding vocal  cord.  Harris. 

The   Treatment  of   Dysphagia    in    Laryngeal   Tuberculosis. 

CoMBiER  (Archives  Internationales  de  Laryngologie,  D'Otol- 
ogie et  de  Rhinologie,  September  and  October,  1912).  After 
referring  to  the  various  older  methods  employed,  the  author 
describes  regional  anesthesia  of  the  trunk  of  the  superior 
laryngeal  as  the  most  satisfactory  means  of  relieving  the  dif- 
ficulty. This  can  be  secured  either  by  the  lateral  route  or  the 
mediate  route.  The  lateral  route  is  the  technic  which  he  is 
wont  to  employ.  A  straight  needle  is  employed,  attached  to  a 
Pravaz  syringe.  The  patient  is  placed  on  his  back,  the  head 
slightly  hyper  extended,  the  neck  is  painted  with  tincture  of 
iodin,  a  finger  of  the  left  hand  which  pushes  the  larynx  toward 
the  side  to  be  injected,  maps  out  the  interthyrohyoid  membrane. 
Frey  advises  introducing  the  needle  midway  between  the 
superior  cornu  of  the  hyoid  bone  and  the  posterior  superior 
angle  of  the  thyroid  cartilage.    One  goes  in  at  this  level  always 
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a  little  nearer  the  hyoid  bone,  at  first  perpendicularly  and  then 
horizontally,  from  backward,  forward,  piercing  the  muscles 
which  oflfer  little  resistance,  and  penetrating  a  little  more  than 
one  cm.  until  we  come  in  contact  with  the  thyrohyoid  mem- 
brane. At  this  point  the  patient  should  feel  a  pain  in  the  ear 
if  the  nerve  is  reached.  After  being  satisfied  that  blood  does 
not  follow  the  needle,  the  injection  is  used. 

The  writer  makes  use,  as  most  others  do,  of  one  cm.  of  85 
per  cent  alcohol  slightly  warmed.  The  unpleasant  results  which 
sometimes  follow  the  use  of  the  alcohol  can  be  avoided  by 
preceding  its  use  with  half  to  one  cm.  of  a  weak  solution  of 
novocain  and  adrenalin.  The  method  by  the  direct  line,  as 
recommended  by  Boncour,  has  the  advantage  of  permitting  a 
bilateral  injection  with  the  same  introduction  of  the  needle. 
There  is  a  risk,  however,  of  breaking  the  needle,  and  Combier 
feels  that  a  second  introduction  is  better.  He  states  that 
it  is  rare  that  the  injection  is  without  efi^ect;  usually  the  results 
are  excellent,  and  it  is  unattended  by  any  unpleasant  effects. 

Harris. 
Unilateral    Affection    of  the   Vocal    Cords. 

Heymann  (Archives  Internationales  de  Laryngologie, 
D'Otologie  et  de  Rhinologie,  January  and  February,  1913). 
The  usual  impression  based  upon  textbook  statements  for 
many  years  is  that  a  unilateral  affection  of  the  vocal  cords  is 
due  to  some  specific  condition.  Heymann  shows  that  this  is 
not  correct  by  quoting  three  cases  that  Rosenberg  has  reported 
showing  this  condition,  which  all  recovered,  and  where  tuber- 
culosis, syphihs  and  cancer  could  be  excluded.  The  fourth 
case  was  a  case  of  Herbert  Tilleys.  Heymann  himself  has 
often  had  an  opportunity  of  seeing  isolated  affections  of  one 
cord,  or  a  part  of  one  cord,  due  to  chronic  laryngitis,  which 
persisted  for  a  number  of  months,  or  even  two  years  in  one 
case,  to  finally  get  well  as  the  result  of  treatment. 

Wliile  this  is  true,  he  floes  not  dispute  the  fact  that  the 
great  majority  of  affections  of  the  vocal  cord  have  their  origin 
in  a  constitutional  disease.  To  explain  this  it  is  necessary  to 
know  exactly  in  regard  to  the  etiologic  conditions. 

The  exact  genesis  of  catarrhal  inflammation  is  not  yet 
known,  but  the  usual  views  held  would  tend  to  explain  why  in 
chronic  laryngitis  both  cords  are  wont  to  be  involved.  • 

Harris. 
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The   Early    Diagnosis   of    Laryngeal    Tuberculosis. 

William  Lamberson  (New  York  Medical  Journal,  October 
19,  1912)  has  made  an  examination  of  the  throats  of  730  pa- 
tients who  have  presented  themselves  at  the  tuberculosis 
clinics  of  the  New  York  Department  of  Health.  Of  these,  244, 
or  one-third,  have  been  found  to  have  tuberculous  trouble  in 
the  lungs.  Of  these  244,  45  per  cent  have  had  tuberculous 
laryngitis,  and  21  per  cent  had  varying  degrees  of  laryngitis, 
nontuberculous  in  origin,  making  a  total  of  66  per  cent  of 
positive  chest  cases  with  some  pathologic  laryngeal  condition. 

The  author  is  of  the  opinion  that  in  many  of  these  cases  of 
pulmonary  tuberculosis  the  laryngeal  condition,  while  appar- 
ently catarrhal,  is  really  tubercular.  He  calls  attention  to  the 
significance  of  a  unilateral  involvemisnt.  A  cord  showing 
loss  of  luster,  rounded  and  thickened  in  parts,  slow  to  respond 
in  adduction,  is  strongly  suggestive  of  tuberculosis.  Later  it 
assumes  a  bottle  or  fusiform  shape,  partly  overlapped  by  a 
corresponding  ventricular  band. 

The  epiglottis  in  the  early  stages  may  show  only  a  slight  loss 
of  mobility  and  change  in  appearance  from  the  usual  pink  to 
a  soft,  velvet>'  congestion.  Later  the  color  may  be  a  deep  red. 
As  regards  the  voice,  in  his  experience  it  is  apt  to  be  weak  or 
husky,  rather  than  hoarse.  Incomplete  adduction  of  one  or 
both  cords  may  be  due  to  a  lesion  in  the  musculature  or  to 
pressure  upon  the  recurrent  lar^-ngeal  nerve.  Pain  is  not  a 
constant  manifestation  of  tuberculosis  of  the  larynx.  Dyspha- 
gia is  a  symptom  denoting  the  involvement  of  the  deeper 
structures.  He  rightly  recommends  that  all  tuberculous  pa- 
tients should  have  early  and  frequent  laryngeal  examinations. 
In  his  experience  the  majority  of  cases  start  with  hyperemia 
rather  than  anemia.  Harris. 

Thyrotomy  for  Cancer  of  the  Larynx,  With  Report  of  Eleven  Cases. 

Dr.  D.  Crosby  Greene,  Boston  (Transactions  American 
Laryngological  Association,  191^)  :  In  a  paper  presented  to 
this  association  in  1906  we  reported  the  results  of  an  inves- 
tigation of  the  lymphatic  drainage  of  the  larynx  by  means 
of  submucous  injections  of  methylen  blue  and  mercury'.  The 
results  obtained  are  confirmatory  of  those  reported  by  others 
in  showing  that  the  network  of  lymphatic  vessels  which  ex- 
tends beneath  the  mucous  membrane  throughout  the  interior 
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of  the  larynx  is  richer  in  the  number  and  size  of  the  vessels 
in  the  supraglottic  region,  relatively  poorer  in  the  subglottic 
portion,  while  on  the  vocal  cords  the  vessels  are  very  small 
and  widely  separated.  These  anatomic  facts  account  for  the 
slow  growth  and  late  development  of  the  disease  in  the  cer- 
vical lymph  nodes  in  cases  of  epithelioma  of  the  cords,  and 
furnish  an  argument  for  the  possibility  of  cure  in  early  cases 
by  the  operation  of  thyrotomy  and  excision  of  the  growth 
with  a  wide  margin  of  healthy  tissue.  This  is  supported  by 
the  result  of  the  operation  in  the  hands  of  numerous  opera- 
tors, both  in  this  country  and  abroad,  so  that  at  the  present 
time  it  is  almost  universally  recognized  as  the  proper  pro- 
cedure for  the  treatment  of  early  intrinsic  cancer  of  the  lar- 
ynx. Certain  details  of  the  technic  have  an  important  bear- 
ing on  the  immediate  and  after-results  of  the  operation.  The 
steps  of  the  operation  are:  1.  Ether  by  inhalation,  preceded 
an  hour  before  by  ^4  grain  of  morphin  and  1/150  grain  of 
atropin.  2.  With  the  head  slightly  extended  a  median  incis- 
ion is  made,  extending  from  the  lower  border  of  the  hyoid 
bone  to  the  lower  border  of  the  cricoid  cartilage.  This  in- 
cision is  carried  down  through  the  prethyroid  muscles  until 
the  thyroid  and  cricoid  cartilages  and  cricothyroid  membrane 
have  been  definitely  exposed.  3.  A  one  per  cent  solution  of 
cocain  is  injected  through  the  cricothyroid  membrane  into  the 
cavity  of  the  larynx.  4.  The  patient  is  now  placed  in  the 
Trendelenberg  position  and  a  thick  pad  placed  under  the  shoul- 
ders to  bring  the  larynx  into  prominence.  5.  The  crico- 
thyroid membrane  is  next  incised  in  the  median  line,  and 
through  this  incision  a  swab  of  ten  per  cent  solution  of  cocain 
is  introduced  and  applied  to  the  laryngeal  mucous  membrane. 
6.  The  thyroid  cartilage,  after  a  pause  of  five  minutes,  is 
divided  from  below  upwards.  In  young  subjects  this  may  be 
done  with  a  knife,  but  in  the  majority  of  cases  where  the  car- 
tilage has  become  ossified,  it  is  best  to  use  strong  curved  scis- 
sors with  dull  points.  7.  The  thyroid  wings  are  now  widely 
retracted  and  an  examination  of  the  growth  m.ade  under  good 
illumination.  8.  Beginning  at  the  free  margin  of  the  thyroid 
cartilage,  on  the  affected  side  in  front  of  the  growth,  the 
internal  perichondrium  is  elevated  from  off  the  cartilage  with 
a  sharp  elevator  from  before  backwards  to  a  line  well  behind 
the  limits  of  the  growth,  as  well  as  above  and  below  it.     All 
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the  soft  Structures  are  thus  freed  from  the  underlying  carti- 
lage. 9.  Parallel  horizontal  incisions  are  now  made  with 
scissors  above  and  below  the  growth.  These  incisions  are 
carried  about  one-half  inch  back  of  the  posterior  limit  of  the 
growth.  10.  The  growth  with  its  surrounding  tissue  is  now 
entirely  removed  with  a  wire  snare  by  which  the  posterior 
attachments  are  severed.  Much  depends  on  the  proper  selec- 
tion of  cases.  When  the  growth  is  so  extensive,  even  though 
confined  within  the  cavity  of  the  larynx,  that  the  larynx  can- 
not be  opened  without  cutting  into  the  growth,  recurrence 
is  not  only  posyble  but  probable. 

Decannulation   and    Extubation   After   Tracheotomy   and    Intubation 

Respectively. 

Dr.  Chev.\lier  Jackson,  Pittsburg  ( Transactions  American 
Laryngological  Association,  iQis)'  The  different  forms 
of  laryngeal  stenosis  associated  with  difficult  decannulation 
or  extubation  may  be  classified  into  the  following  types: 
1.  Pain.  Breathing  through  the  neck  with  a  properly  placed 
tracheotomy  cannula  is  much  easier  than  breathing  through 
the  mouth,  that  once  the  patient  becomes  accustomed  to  it  for 
quite  a  while  he  does  not  feel  that  he  is  getting  enough  air 
through  the  mouth,  even  though  the  larynx  is  perfectly  patu- 
lous. In  addition  to  this  there  is  a  nervous  cell  habit  arising 
from  previous  experience  with  the  stenosis  that  terrorizes 
the  patient  the  moment  he  feels  the  slightest  dyspnea.  2. 
Spasmodic.  This  form  of  stenosis  may  be  associated  with 
panic,  or  may  be  excited  by  subglottic  inflammation.  It  is 
usually  overcome  by  the  same  means  as  those  suggested  for 
panic,  together  with  the  treatment  of  inflammatory  conditions 
that  may  be  present.  Doubtless  one  of  the  chief  causes  of 
adductor  spasm  is  the  prolonged  wearing  of  the  intubation 
tube.  3.  Paralysis.  Bilateral  ankylosis  of  the  cricoarytenoid 
joints  may  prevent  decannulation  until  the  laryngeal  stenosis 
is  relieved.  This  operation  is  not  to  be  advised  except  in 
such  cases  as  have  remained  rigid  for  a  period  of  twelve 
months  or  more,  and  tjiis  is  not  meant  to  include  the  fixation 
that  is  associated  with  malignant,  tuberculous  or  luetic  infil- 
trations. 5.  Xeoplasms.  Decannulation  in  neoplastic  cases 
will  depend  upon  the  nature  of  the  growth  and  its  curability. 
6.  Hyperplastic.  7.  Cicatricial,  (a)  loss  of  cartilage;  (b) 
loss  of  muscular  tissue:   (c)   fibrous.     The  hyperplastic  and 
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cicatricial  types  of  organic  stenosis  preventing  decannulation 
may  be  classified  as  follows:  1.  Tuberculosis.  2.  Lues.  3. 
Scleroma.  4.  Acute  infectious  diseases,  (a)  diphtheria;  (b) 
typhoid  fever;  (c)  scarlatina;  (d)  measles;  (e)  whooping 
cough.  5.  Decubitus,  (a)  cannular;  (b)  tubal.  6.  Trauma, 
(a)  tracheotomic ;  (b)  intubational ;  (c)  operative;  (d)  sui- 
cidal. Conditions  outside  of  the  paralytic  and  neoplastic 
forms  are  almost  all  the  result  of  inflammation,  often  with 
ulceration  and  the  secondary  tissue  changes.  In  the  infective 
granulomata  it  is  practically  always  the  mixed  infections  from 
oral  sepsis  running  that  do  the  harm.  The.  chief  exception 
to  this  is  diphtheria,  which  is  in  many  cases  a  distinctly  ne- 
crotic process.  In  the  rare  cases  in  which  laryngeal  tuber- 
culosis of  such  severe  type  as  to  require  tracheotomy  is  cured, 
decannulation  presents  little  difficulty  after  the  infiltrations 
are  reduced.  The  reduction  of  these  infiltrations  by  the  gal- 
vanocautery  through  the  laryngeal  speculum  is  readly  accom- 
plished. Should  cicatricial  stenosis  from  ulceration  remain, 
it  is  to  be  treated  in  the  same  way  as  cicatrices  from  other 
causes — by  laryngostomy.  In  those  old  cases  of  luetic  fibro- 
sis little  amenable  to  the  older  methods  of  treatment,  sal- 
varsan  has  accomplished  wonders.  Dr.  Emil  Mayer  has  rec- 
ommended the  use  of  radiotherapy  in  the  treatment  of  sclero- 
ma. So  far,  however,  the  results  have  been  so  unsatisfactory 
that  they  practically  constitute  the  only  cases  in  which  decan- 
nulation is  impossible.  When  typhoid  fever  was  prevalent 
in  Pittsburgh,  it  was  found  that  the  ulcerative  lesion  in  the 
larynx  was  practically  always  the  result  of  mixed  infection, 
but  in  some  instances -they  were  due  to  thrombosis  of  a  small 
vessel  with  subsequent  necrosis.  The  after-treatment  of  these 
cases  is  chiefly  by  prolonged  intubation,  and  in  some  cases  by 
laryngostomy.  Scarlatina  may  be  followed  by  acute  laryngeal 
stenosis  which  is  cicatricial.  Occasionally  foreign  bodies  may 
ulcerate  through  from  the  esophagus  into  the  trachea.  A 
properly  fitting  tube  will  not  cause  any  ulceration,  if  it  is  free 
from  roughness  or  sharp  edges  and  is  rem.oved  sufficiently 
often  to  be  cleaned.  For  diphtheria  ^nd  like  conditions  I 
have  never  seen  any  improvement  on  the  original  O'Dwyer 
apparatus.  When  a  tracheotomized  case  reaches  the  stage 
when  it  is  to  be  trained  to  breathe  through  the  mouth,  it  is 
necessarv  to  occlude  the  cannula.     For  the  reduction  of  exu- 
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bcrant  granulations,  nothing  has  yielded  better  results  than 
resorcin.  As  a  stimulation  to  epithelialization  the  German 
preparation  "scarlet  red"  (Biebrich)  in  a  sterile  20  per  cent 
mixture  has  yielded  excellent  results  during  laryngostomy. 
One  of  the  most  common  causes  is  the  neglect  of  frequent 
changes  of  dressings. 

Primary  Carcinoma  of  the   Epiglottis,  With   Report  of  a  Case. 

Dr.  Emil  Mayer,  Xew  York,  {Transactions  American 
Laryngological  Association,  JP^S)  '■  Primary  cancer  of  the 
epiglottis  is  a  rare  disease,  and  up  to  the  present  time  the 
treatment  has  consisted  of  surgical  intervention  or  the  use  of 
radium  and  the  X-ray.  I  have  seen  two  cases  of  cancer  of 
the  epiglottis.  The  first  else  was  diagnosed  as  probable 
malignant  disease  of  the  epiglottis,  and  the  subsequent  his- 
tory was  that  of  primary  epithelioma  of  the  larynx  with  sub- 
sequent metastasis,  laryngectomy,  and  death.  The  second  case 
was  that  of  a  man,  64  years  of  age,  who  consulted  me  for 
some  slight  difficulty  in  swallowing,  especially  the  swallow- 
ing of  cold  liquids.  His  general  condition  was  good.  Exam- 
ination showed  some  edema  of  the  uvula,  and  numerous  small 
white  spits  on  the  tongue  and  inner  surface  of  the  cheek. 
The  condition  was  diagnosed  as  leukoplakia  buccalis.  He 
gave  no  history  of  lues.  After  treatment  he  improved  some- 
what, but  this  did  not  last,  and  some  six  or  seven  mcfnths 
later  there  was  discomfort  in  swallowing,  a  nasopharyngeal 
catarrh,  and  the  white  patches  still  present.  There  were  no 
other  evidences  of  a  diseased  condition  in  the  throat.  About 
three  weeks  later  a  new  condition  presented  itself  on  the 
laryngeal  surface  of  the  epiglottis.  There  was  a  deep  ulcer- 
ation surrounded  by  a  thickened  mass.  The  pathologist  pro- 
nounced this  cylindrical  celled  carcinoma.  Here  I  had  a  case 
of  carcinoma  of  the  epiglottis  in  its  earliest  stages.  The 
epiglottis  was  removed,  after  the  patient  had  been  anesthe- 
tized and  the  suspension  laryngoscope  placed  in  position. 
There  was  little  bleeding  at  the  time  of  the  operation,  but 
twenty-six  hours  after,  the  patient  began  to  expectorate  large 
quantities  of  blood.  This  bleeding  was  checked  by  the  appli- 
cation of  ice  internally  and  by  sprays  of  peroxid  of  hydrogen. 
He  left  the  hospital  in  ten  days.  This  was  the  first  operation 
of  its  kind  ever  performed  under  the  ingenious  suspension 
laryngoscope  of  Killian. 
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V. MISCELLANEOUS. 

Diseases  of  the   Eighth   Nerve   in   Connection   With    Epidemic 
Parotitis. 

Mauthner  (Arcliiv  fiir  Ohrenheilkmide,  Vol.  87,  p.  223). 
The  literature  on  this  subject  shows  that  permanent  deafness 
in  the  affected  ear  is  the  result,  temporary  deafness  the  ex- 
ception. A  slight  disturbance  of  the  auditory  nerve  and  the 
labyrinth  have  up  to  the  present  time  not  been  described. 
While  the  most  common  period  for  involvement  of  the  ear 
in  connection  with  mumps  is  from  the  sixth  to  the  fifteenth 
year,  no  thoroughly  authenticated  case  has  occurred  over 
forty-one.    The  author  makes  the  following  divisions : 

1.  Cases  with  permanent  abolition  of  function  (deafness 
or  deafness  with  loss  of  static  irritability). 

2.  Marked  disturbances:  (a)  With  temporary  abolition  of 
function ;  (b)  with  temporary  severe  disturbance  of  function. 

3.  Slight  disturbances  for  the  most  part  only  to  be  demon- 
strated by  means  of  the  continual  tuning  fork  tests  and  exact 
examination  of  the  vestibular  apparatus. 

1.  Cases  with  permanent  abolition  of  function.  Here  there 
is  usually  no  involvement  of  the  middle  ear.  At  times  a  pro- 
dromal tinnitus  occurs,  usually  on  the  third  or  fourth  day  of 
the  disease,  when  the  general  symptoms  begin  to  moderate,  or 
during  a  new  onset  of  fever  with  a  secondary  involvement  of 
the  glands  near  the  ear.  This  may  occasionally  take  place  dur- 
ing convalescence  as  late  as  the  fifteenth  day.  It  is  wont  to  be 
unilateral.  The  noise  is  of  all  degrees  of  severity  from  the 
slightest  to  the  most  intense.  It  is  followed  in  the  briefest 
interval  of  time  by  complete  unilateral  deafness.  Bilateral 
deafness  is  also  occasionally  met  with.  In  seventeen  cases 
described  by  Fournies,  nine  were  bilateral. 

The  characterization  of  apoplectic  form  seizure  Mauthner 
docs  not  approve  of,  inasmuch  as  the  onset,  while  rapid,  is  by 
no  means  always  sudden,  there  being  cases  on  record  where 
complete  deafness  has  not  resulted  until  at  the  end  of  five 
weeks.  The  disturbances  of  the  vestibular  apparatus  can  be 
of  all  degrees,  from  complete  loss  to  entire  preservation.  The 
functional  tests  of  two  cases  are  given,  illustrating  the  ex- 
tremes. Vertigo  is  in  the  majority  of  cases  associated  from 
the  beginning  with  the  noises  in  the  ear,  separated  only  by 
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an  interval  of  hours,  and  less  often  of  days.  It  is  wont  to 
disappear  in  the  course  of  several  days.  At  times  it  can  be 
of  such  an  intensity-  as  to  lead  to  vomiting,  and  the  patient 
is  unable  to  go  around.  Slight  degrees  of  vertigo  will  be 
apt  not  to  be  discovered. 

2.  Marked  disturbances  associated  with  either  (a)  tem- 
porary abolition  of  function,  or  (b)  temporary  severe  involve- 
ments of  function.  The  clinical  picture  of  these  cases  in  their 
onset  and  course  does  not  differ  from  those  in  the  first  group. 
The  author  reports  a  case  of  complete  loss  of  hearing  which 
returned  after  eight  days,  and  a  second  case  where  there  was 
serious  impairment,  also  restored  in  the  course  of  eighteen 
days.    Cases  belonging  to  this  group  are  not  common. 

3.  Slight  disturbances.  For  the  most  part  only  to  be  recog- 
nized by  the  accurate  testing  with  tuning  forks  and  the  exact 
examination  6f  the  vestibular  apparatus.  The  discovery  of 
this  group  of  cases  is  the  result  of  the  recent  more  accurate 
methods  of  testing  the  vestibular  apparatus.  The  author  rec- 
ognizes the  difficulty  of  finding  such  cases.  In  the  course  of 
two  years  he  has  had  an  opportunity  of  examining  a  hundred 
cases  of  parotitis,  of  different  ages  and  both  sexes.  Of  these 
one  hundred  cases,  twenty-one  were  observed  during  the  first 
four  weeks  of  the  attack  of  mumps.  Of  the  hundred  cases, 
in  four,  disturbances  of  the  ear  were  shown  which  had  a 
direct  relation  to  the  attack  of  mumps.  The  functional  tests 
of  these  four  cases  are  given  in  detail.  The  disturbances  in 
question  in  three  of  the  four  cases  had  to  do  with  the  cochlear 
apparatus.  In  the  fourth  case,  hearing  for  both  the  sound 
and  the  speech  were  involved.  The  impairment  in  all  cases 
was  found  in  the  middle  register  between  *'c"  and  "a."  With 
the  exception  of  the  fourth  cascj  it  was  only  slight,  repre- 
senting about  10  per  cent,  but  repeated  tests  established  its 
accuracy. 

The  author  discusses  at  considerable  length  the  views  of 
\\'ittmaack  in  regard  to.  a  to.xic  involvement  of  the  acoustic 
nerve,  and  reaches  as  the  result  of  his  studies  the  following 
conclusion  as  regards  the  pathology  of  the  ear  complication 
of  mumps : 

The  clinical  signs  in  all  three  groups  resemble  for  the  most 
part  the  picture  of  acute  toxic  and  infectious  neuritis  of  the 
eighth  nerve.     The  slight  disturbances  (group  3),  which  are 
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here  described  for  the  first  time,  will  tend  to  expand  the 
limits  of  the  clinical  picture  and  cause  us  to  suspect  analogous 
disturbances  of  other  acute  injuries-.  Harris. 

Poisoning   From  the  Use  of  Menthol. 

Leroux  (Revue  Hehdomadaire  de  Laryngologie,  D'Otologie 
et  de  Rhinohgie,  September  11,  1912)  calls  attention;  to  the 
great  danger  of  using  menthol  in  concentrated  form,  or  even 
in  any  strength,  in  the  respiratory  tracts  of  young  infants.  He 
reports  a  number  of  cases  where  asphyxia  and  almost  death 
have  occurred.  This  may  be  due  to  the  (a)  falling  of  the 
menthol  oil  in  the  larynx,  (b)  spasm  of  the  glottis  due  to  the 
contact  of  the  oil  in  the  larynx,  (c)  hypersecretion  which  is 
produced  in  the  nasopharynx  by  the  presence  of  the  drug, 
(d)  reflex  irritation  upon  the  lungs  and  heart  as  a  result  of 
the  effect  of  the  drug  upon  the  nasomucosa. 

He  strongly  urges  that  the  drug  should  never  be  used  in 
infants  under  three  years  of  age,  great  care  in  children  up  to 
the  age  of  seven,  and  in  adults  the  employment  of  a  dose  not 
stronger  than  10  cm.  to  50  dr. 

Apart  from  asphyxia,  acute  conjunctivitis,  laryngeal  cough, 
pseudoerysipelas  of  the  face  and  noises  in  the  ear  have  been 
met  with  as  the  result  of  the  use  of  menthol,  while  in  certain 
cases  its  continual  employment  produces  an  erythema  of  the 
lips  and  of  the  nose,  and  a  condition  akin  to  morphinism  and 
cocainism,  which  may  be  termed  mentholism.  Harris. 

The    Diagnosis    and    Treatment    of    Cicatricial    Stenosis 
of  the  Esophagus. 

GuiSEz  (Archives  Internationales  de  Laryngologie,  D'Otol- 
ogie et  de  Rhinologie,  Vols.  XXXTV.  XXXV,  1912)  in  1200 
esophageal  examinations  has  met  with  90  cases  of  cicatricial 
stenosis,  making  it,  next  to  cancer,  the  most  frequent  condition 
met  with  in  the  esophagus.  In  addition  to  the  usual  causes  for 
stenosis,  he  has  met  with  cicatricial  stenosis  of  inflammatory 
origin  in  a  number  of  cases.  Here  there  has  been  no  wound 
or  traumatism,  but  traces  of  subacute  or  chronic  esophagitis 
which  has  little  by  little  produced  an  inflammation  and  sclero- 
sis of  the  walls.  In  the  chronic  form  it  is  due  to  chronic 
irritations,  most  often  alcohol,  or  the  esophagus  may  be  in- 
completely compressed  by  a  growth  from  without.     Most  fre- 
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quent  of  all  the  causes,  however,  is  spasm,  usually  the  result 
of  improper  mastication. 

Guisez  lays  much  importance  upon  the  previous  history. 
Among  physical  signs  he  speaks  of  inspection,  palpation  and 
auscultation.  Catheterization  is  condemned.  The  three  mod- 
em methods  are  radioscopy,  radiography  and  especially  esoph- 
agoscopy.  Catheterization  with  a  soft  bougie  he  advises  to 
precede  the  endoscopy,  in  order  to  determine  the  probable 
situation  of  the  stenosis.  He  is  in  the  habit  of  making  the 
examination  in  the  Rose  position,  and  finds  local  anesthesia 
sufificient  except  in  children. 

Where  the  stenosis  is  due  to  a  foreign  body,  simple  ulcera- 
tion or  an  esophagitis,  it  is  usually  single.  Stenosis  due  to 
caustics  is  almost  always  multiple.  The  usual  site  of  the 
stenosis  is  either  at  the  beginning  of  the  esophagus  or  at  the 
cardiac  end.  Stenosis  of  the  cardia  is  most  frequent  of  all,  33 
to  40  per  cent.  In  the  diagnosis  of  the  esophageal  stenosis, 
spastic  contractions  are  to  be  borne  in  mind.  Occasionally 
also  congenital  stenosis  will  be  met  with.  While  the  history 
is  of  value,  it  sometimes  is  misleading.  Patients  will  give  a 
definite  cause  to  the  stenosis  when  the  condition  may  be  of  a 
malignant  nature,  for  example.  As  complications  he  mentions 
obstruction  from  the  bolus  of  bismuth  which  had  been  swal- 
lowed in  connection  with  the  radioscopic  examination.  The 
inflammation  of  the  mucosa  can  go  on  to  a  phlegmonous  con- 
dition, localized  or  diffuse.  Where  the  mediastinum  is  in- 
volved, death  is  wont  to  occur  very  rapidly.  The  prognosis 
of  cicatricial  stenosis  is  bad.  Billroth  in  a  series  of  cases  from 
1877  to  1886  reported  a  mortality  of  38  per  cent.  It  may  be 
stated  that  abandoned  to  itself,  a  cicatricial  stenosis  is  fatal 
sooner  or  later.  The  prognosis  depends  to  a  considerable 
degree  upon  the  age  of  the  patient. 

The  treatment  has  two  objects  in  view:  the  dilatation  of  the 
stricture  sufficient  to  permit  nourishment  being  swallowed, 
and  second,  to  effect  alterations  in  the  cicatricial  tissue  of  the 
walls  of  the  esophagus.  Dilatation  by  means  of  the  esophago- 
scope  is  wont  to  produce  much  better  results  than  blind  dila- 
tation. Where  the  stricture  yields  easily,  it  is  possible  to 
rapidly  increase  up  to  No.  18  or  20  at  the  first  sitting.  In 
cases  where  it  is  more  dense,  it  cannot  be  possible  to  use  the 
bougie  higher  than  No.  13.     In  adults,  20  mm.,  in  children 
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under  six  years,  6  mm.,  and  from  six  to  fifteen,  16  mm.  should 
be  the  maximum  of  dilatation. 

In  two  particularly  difficult  cases,  Guisez  has  succeeded 
by  means  of  the  Plumer  thread.  In  certain  cases  he  has  em- 
ployed with  advantage  the  Laminaria  dilatation  as  recom- 
mended by  Ebstein;  also,  that  of  v.  Acker,  which  consists  in  a 
drain,  by  means  of  a  stiff  bougie  left  in  position.  His  best 
results  have  been  obtained,  however,  by  dilator  drains  of 
rubber  or  metal  in  the  shape  of  a  collar  button  and  retained 
in  position  by  means  of  a  silk  thread  fastened  at  the  upper 
end.  Esophageal  dilatation  should  not  be  undertaken  for  a 
number  of  weeks  after  the  burn,  or  until  all  the  acute  inflam- 
mation has  subsided.  When  the  dilatation  is  easy,  the  intro- 
duction of  the  bougie  with  the  esophagoscope  can  be  abandoned 
in  favor  of  simple  dilatation.  The  patient  should  not  be  al- 
lowed to  dilate  his  own  strictures  until  it  is  certain  that  the 
introduction  of  the  bougie  can  do  no  harm.  The  author  has 
used  internal  esophagotomy  for  many  years  with  success  and 
has  a  special  instrument  for  that  purpose.  More  recently, 
however,  he  has  abandoned  his  procedure  in  favor  of  electroly- 
sis, for  which  he  has  devised  a  set  of  electrodes  with  which  he 
has  had  excellent  results.  Harris. 

Lactic    Ferment    in    Rhinology. 

SuNE  Y  Medan  (Archives  Internationales  de  Laryngologie, 
D' Otologic  et  de  Rhinologie,  January  and  February,  1913)  has 
employed  the  lactic  ferment,  either  in  the  form  of  powder  or 
solution,  in  various  affections  of  the  nose.  In  acute  rhinitis  the 
attack  can  be  decidedly  shortened  by  the  use  of  this  remedy. 
He  is  in  the  habit  here  of  making  use  of  the  powder,  intro- 
duced, if  necessary,  after  the  turbinals  have  been  shrunkened 
with  a  weak  solution  of  cocain.  The  canula  should  be  carried 
high  up  into  the  nose.  The  insufflation  will  have  to  be  re- 
peated six  to  eight  times  during  the  day.  The  results  are  uni- 
formly good. 

In  catarrh  of  the  nasopharynx  the  pulverized  ferment  is 
applied  through  the  mouth,  the  canula  being  carried  in  behind 
the  palate.  In  certain  cases,  in  addition,  the  nose  is  to  be 
painted  with  the  liquid  lactovacilline  and  immediately  after- 
wards the  powdered  ferment  insufflated  into  the  nose.  The 
results  here  are  also  good.     The  viscosity  and  the  bad  odor 
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are  wont  to  disappear  and  the  patients  find  themselves  much 
relieved. 

In  ozena  he  pursues  the  following  technic:  Cleansing  of 
the  nose,  removing  of  the  crusts,  if  necessary ;  second,  the 
large  insufflation  of  the  lactovacilline  powder;  in  certain 
cases,  in  place  of  the  powder,  liquid  vacilline  has  been  used. 
The  patient  returns  every  week  or  every  two  weeks  for  ob- 
servation. He  states  that  he  can  truthfully  say  he  has  never 
seen  a  case  of  atrophic  rhinitis  which  has  not  been  more  or 
less  benefited  by  the  treatment.  The  advantages  of  the  treat- 
ment are  its  ease  of  application  and  the  absence  of  all  irritat- 
ing effects.  The  patient  is  able  to  make  the  applications  at 
home.  It  is  possible  in  40  per  cent  of  the  cases  to  show  that 
a  cure  has  taken  place  in  from  four  to  eight  months.  By 
cure  is  meant  a  disappearance  of  the  crusts  and  of  the  odor. 

Harris. 

Further  Observations  on  Some  Anatomic  and  Clinical  Relations  of 

the  Sphenoid  Sinus  to  the  Cavernous  Sinus  and  the  Third, 

Fourth,   Fifth,  Sixth   and    Vidian    Nerves. 

Dr.  Greenfield  SludEr,  St.  Louis  {Transactions  American 
Loryngological  Association,  ipi^) :  In  a  previous  com- 
munication (last  May),  in  which  the  question  was  raised  as 
to  the  etiology  and  treatment  of  migrain,  Sluder  made  the 
statement  that  he  believed  that  many  (but  not  all)  of  the 
recurrent  headaches  which  bear  the  name  of  migrain  are 
sphenoidal  empyemata  which  have  lost  most,  if  not  all,  local 
signs,  or  which  were  started  as  such  empyemata,  and  that  the 
rer\-e  tnmks  had  become  involved  either  by  extension  of  the 
inflammation  (or  its  toxin)  through  the  thin  wall  separating 
the  sphenoid  sinus  from  the  adjacent  nerve  trunks.  The 
results  obtained  during  the  past  year  in  a  goodly  number  of 
cases  strengthen  his  belief  in  the  correctness  of  the  deduc- 
tions detailed  in  that  report. 

Sluder  observed  that  the  third,  fourth,  and  three  divisions 
of  the  fifth,  sixth  and  Vidian  frequently  lie  in  close  associa- 
tion to  the  sphenoid  sinus,  a  deduction  draw^n  from  speci- 
mens which  he  studied  by  cross  sections.  His  findings,  with 
the  exception  of  the  Vidian  nerv^e,  were  corroborated  by  Ladis- 
laus  Onodi  (Archiz:  fiier  Laryngologie,  Bd.  VI,  Heft  II,  July 
10,  1912).  This  author's  method  was  to  follow  the  nerve 
trunks  in  certain  specimens,  sometimes  to  remove  the  wall  of 
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the  sphenoidal  sinus,  and  then  to  study  the  relations  of  the 
rierve  trunks  thereby  exposed.  He  found  that  they  were  in 
these  close  associations  for  varying  distances,  sometimes  even 
as  much  as  20  mm. 

He  did  not  consider  the  cavernous  sinus  in  these  relation- 
ships. He  pictures  specimens  where  the  sphenoid  sinus  ex- 
tended so  close  to  the  clivus  of  Blumenbach  as  to  make  trans- 
parency of  the  separating  bone,'  and  shows  how  this  brings 
the  sixth  into  these  associations.  From  an,  inspection  of  Dr. 
Warren  B.  Davis'  145  Caucasian  specimens  showing  the  nose 
and  accessory  sinuses  from  the  eighth  week  of  fetal  life  to 
the  twenty-fifth  year  uninterrupted  (several  specimens  for 
each  year,  except  the  eleventh  year),  Sluder  observed  that  the 
sphenoid  sinus  spreads  laterally  at  an  early  age,  reaching  to 
close  proximity  to  the  second  division  of  the  fifth  as  early  as 
two  and  one-half  years,  and  that  this  condition  runs  almost 
constant  throughout  the  series.  Its  development  (Davis) 
begins  in  the  anterolateral  aspect  of  the  body,  and  slowly  ex- 
tends backward,  spreading,  however,  rapidly  laterally  to  ap- 
proach the  foramen  rotundum,  and  then  proceeding  backward. 
As  early  as  the  sixth  year  the  Vidian  canal  may  be  ap- 
proached. Sluder  considers  that  if  he  is  right  in  the  conclu- 
sion that  the  mode  of  production  of  these  headaches — the 
pathologic  sequence — is  the  close  association  of  the  sphenoid 
sinus  to  the  nerve  trunks,  and  that  the  inflammatory  processes 
are  transmitted  through  the  thin  bone  separating  the  cavity  of 
the  sphenoid  from  the  associated  nerve  trunks,  then  it  is  nec- 
essary that  such  anatomic  associations  be  formed  in  early 
life  as  an  explanation  of  such  headaches  beginning  in  early 
life.  Another  year  of  clinical  observation  strengthens  Bin- 
der's belief  that  the  pathologic  process  underlying  these  cases 
is  a  hyperplastic  sphenoiditis.  From  an  observation  of  100 
cases  he  concludes  that  the  second  division  of  the  fifth  and 
Vidian  are  the  nerves  most  frequently  involved  (95  per  cent). 
They  may  be  involved  singly,  or  together,  then  making  the 
picture  which  would  otherwise  emanate  from  the  spheno- 
palatine ganglion.  It  is  difficult  to  differentiate  this  class  of 
cases  from  sphenopalatine  ganglion  neuralgia ;  hence,  one 
should  be  carefully  on  guard.  Since  the  previous  communica- 
tion, three  medicines  have  been  tried  for  intrasphenoidal  use: 
lodid  of  potassium  in  water,  2  to  5  per  cent,  proved  to  pos- 
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sess  nothing  upon  which  its  use  may  be  recommended;  it  is 
apparently  inert.  One  per  cent  chlorotone  in  water  proved  to 
lack  recommendations.  The  proprietar}-  "cresatin"  also  failed 
to  prove  better  adapted  for  these  purposes  than  carbolic  acid 
or  oil  of  wintergreen.  The  medicines  which  have  so  far 
proved  of  greatest  benefit  are:  One  per  cent  carbolic  acid 
in  oil ;  2  to  10  per  cent  oil  of  wintergreen  and  aqueous  solu- 
tions of  sodium  salicylate,  2  to  5  per  cent.  These  have  been 
successful  in  allaying  the  pain  long  after  the  sinus  was  satis- 
factorily opened  and  the  wound  healed. 

Foreign  Bodies  in  the  Esopliagus,  With  Report  of  Two  Cases. 

E>R.  Cornelius  G.  Coakley,  New  York  {Tratisactions 
American  Laryngologkal  Association,  1913)  :  The  first  patient, 
a  boy  16  years  of  age,  thought  he  had  swallowed  a  piece  of 
plate  in  his  soup.  He  had  a  temperature  of  105,°  rapid  pulse 
and  pneumonic  area  in  the  right  lung,  when  first  seen.  Ex- 
amination of  the  pharynx  showed  edema  extending  from  the 
vault  of  the  nasopharynx  as  far  down  as  one  could  see  with 
the  laryngeal  mirror,  or  feel  WMth  the  fingers.  It  much  re- 
sembled a  retropharjngeal  abscess.  The  X-ray  showed  a 
triangular  shaped  foreign  body.  It  was  jagged  and  evidently 
had  cut  into  the  mucous  membrane  so  as  rapidly  to  infect 
the  pharyngeal  mucosa,  and  the  secretion  from  the  infected 
phar}nx  passing  into  the  larjiix,  setting  up  a  septic  pneu- 
monia within  twenty-four  hours.  The  boy  died  fourteen 
hours  after  the  operation,  from  acute  septic  pneumonia.  This 
case  shows  the  necessity  for  the  prompt  operative  relief  for 
removal  of  sharp  foreign  bodies.  The  same  day  I  saw  a  boy 
three  years  of  age  who  had  swallowed  a  coin.  The  X-ray 
showed  the  coin  at  the  level  of  the  sixth  cervical  vertebra. 
The  child  had  no  symptoms.  The  coin  was  removed  by  oper- 
ation and  the  child  suffered  no  subsequent  discomfort.  In 
this  instance  the  coin  had  been  in  position  for  five  days  before 
it  was  removed. 

Phlegmons  of  the  Upper  Respiratory  Tract. 

Dr.  John  O.  Roe,  Rochester  (Transections  American 
L(tryngoIogical  Association,  1913)  :  The  phlegmon  is  simply 
another  name  for  inflammation,  although  clinically  it  is  re- 
garded as  an  extraordinarily  intense  inflammation  and  looked 
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upon  as  being  of  more  or  less  malignant  character.  We  may 
have  an  inflammation  of  this  character  in  any  part  of  the 
body,  the  intensity  of  which  may  depend  upon  the  virulence 
of  the  infection  and  the  resistance  or  lack  of  resistance  of  the 
patient,  or  of  the  tissues,  to  such  infection.  Owing  to  the 
difficult  breathing  or  choking  which  such  inflammation  causes 
in  the  upper  air  passages,  it  has  received  the  name  of  angina. 
Inflammations  of  a  severe  grade,  termed  phlegmons,  may  in- 
volve any  portion  of  the  upper  respiratory  tract.  We  almost 
invariably  find  a  phlegmon  attacking  one  whose  general  con- 
dition has  become  weakened.  The  treatment  of  these  infec- 
tions requires  no  special  law  unto  itself,  and  must  be  dealt 
with  according  to  the  location  and  associated  complications. 

Nitrous  Oxid  Gas,   Essence  of  Orange,   Ether  and  Sequestration   in 
General    Anesthesia   for   Operation    in    the    Upright    Position. 

Dr.  Thomas  R.  French,  Brooklyn  (Transactions  Ameri- 
can Laryngological  Association,  1913)  '■  We  are  now  able  to 
state  that  as  a  result  of  the  movements  of  the  new  operating 
table,  and  also  as  a  result  of  the  tests  made  in  our  clinic  at 
the  Long  Island  Hospital,  that  operative  work  in  the  upright 
position  can  be  done  with  still  less  loss  of  blood,  with  the  need 
of  still  less  of  the  anesthetic,  and  with  less  disagreeable  con- 
ditions during  recovery  from  the  anesthetic.  Sudden  changes 
in  posture  or  sudden  disturbances  of  the  body  while  the  pa- 
tient is  under  a  general  anesthetic,  predisposes  to  shock,  the 
effects  of  which  are  manifested  both  during  the  operation  and 
during  the  recovery  from  anesthesia.  After  a  careful  study 
of  this  phenomenon,  I  became  impressed  with  the  value  of 
elevation  of  the  body  from  the  recumbent  position  to  the 
upright  position  without  jarring,  and  this  led  to  the  con- 
struction of  the  chair  table.  By  the  aid  of  a  new  attachment 
all  the  movements  of  the  body  are  now  made  with  as  great 
freedom  from  jarring  and  disturbance  of  balance,  with  in- 
fants and  very  small  children,  as  had  hitherto  been  possible 
only  with  adults  or  larger  children.  The  resulting  improve- 
ment in  conditions  leaves  no  doubt  of  the  accuracy  of  the 
observation.  One  of  the  most  important  and  valuable  recent 
additions  to  methods  of  anesthesia  is  the  ability  to  omit  or 
bridge  the  second  stage,  or  stage  of  excitement,  and  we  have 
been   impressed   with    the   desirability   of    attaining    narcosis 
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without  struggle.  This  can  be  accomplished  vnih  nitrous 
oxid  gas,  but  with  greater  ease  and  certainty  witli  the  essence 
of  orange.  The  discoverer  of  the  remarkable  effects  of  the 
essence  of  orange  as  a  preliminary  to  ether,  Dr.  Gwathmey, 
of  New  York,  has  demonstrated  the  possibilities  and  has 
proven  to  our  satisfaction  that  it  greatly  assists  in  the  reduc- 
tion of  shock  by  bridging  the  stage  of  excitement.  Anesthe- 
sia conducted  in  this  way  up  to  the  time  of  raising  the  body 
to  the  upright  position  is  a  contributory  factor  in  reducing 
hemorrhage  and  also  in  reducing  the  quantity  of  anesthetic 
and  in  shortening  and  modifying  the  anesthetic  after-effects. 
Irrespective  of  all  other  conditions,  there  is  a  well-defined 
relationship  between  the  degree  of  skill  in  which  a  patient 
is  anesthetized  in  the  upright  position  and  the  amount  of 
hemorrhage  is  reduced  if  the  anesthetic  is  smoothly  given. 
A  preliminar}'  use  of  nitrous  oxid  gas  or  the  essence  of 
orange  and  the  drop  method  of  anesthol,  followed  by  the  drop 
method  of  ether  with  the  open  inhaler,  and  later  with  *the 
Allis  inhaler,  will  insure  a  prolongation  of  the  anesthesia 
after  the  body  has  reached  the  upright  position,  a  reduction 
of  hemorrhage,  and  a  reduction  in  disagreeable  sequelae. 
Sequestration  of  the  limbs  produces  a  congestive  hyperemia, 
and  is  produced  by  means  of  inflated  blood  pressure  cuffs 
about  the  thighs  and  arms ;  this  reduces  the  amount  of  blood 
in  the  head.  This,  in  association  with  the  upright  position 
which  has  been  carried  out  in  fifty-eight  cases  during  the  past 
season,  reduces  still  further  the  amount  of  anesthetic  required 
and  still  further  the  loss  of  blood.  There  need  be  no  appre- 
heneion  of  subsequent  bleeding. 

History  of  a   Broncholith,  Bronchial   Calculus,  or  Lung   Stone. 

Dr.  Walter  F.  Chappell,  New  York,  (Transactions  Amer- 
ican Laryngological  Association,  ipi^)  :  This  case  is  cited 
to  show  that  all  causes  of  asthma  are  not  centered  in  the  nose, 
nor  all  throat  coughs  in  the  larynx.  The  patient  was  a  woman, 
52  years  of  age,  who  was  attacked  by  severe  wheezing,  the 
spasmodic  cough  lasting  an  hour  at  a  time,  and  by  intense 
tickling  in  the  throat.  The  tickling  was  below  the  larynx,  and 
the  wheezing  in  the  upper  part  of  the  chest,  in  front  and  behind. 
The  patient  soon  raised  a  small  calcareous  mass,  but  the  asthma 
continued.     Another  coughing  spell  resulted  in  the  expulsion 


912  ABSTRACTS   FROM    CURRENT   LITERATURE. 

of  a  large  calcareous  mass.  Immediately  all  wheezing  stopped 
and  the  breathing  became  absolutely  free.  Later  another  cal- 
careous mass  was  coughed  up.  Chemically  these  masses  con- 
sisted of  phosphate  of  lime.  The  patient  gave  no  history  that 
would  give  a  clue  to  the  cause  for  the  existence  of  this  con- 
dition. 

The   Removal    From    the    Esophagus    of   a   Plate   of    False    Teeth 

Embedded  for  Eighteen  Years,  by  Means  of  the 

Esophagoscope. 

Dr.  D.  Braden  Kyle,  Philadelphia  {Transactions  Ameri- 
can Laryngological  Association,  IQ13)  :  This  foreign  body 
which  I  present  was  very  difficult  to  locate,  in  spite  of  its  size 
and  shape,  on  account  of  the  granulation  tissue  which  had  or- 
ganized into  fibrous  tissue,  together  with  the  curvature  of  the 
spine,  as  the  X-ray  picture  shows.  The  patient  swallowed  the 
upper  suction  plate  with  four  front  teeth  attached  while  sleep- 
ing^ The  plate  lodged  in  his  throat,  and  a  physician  who  was 
called  in  wished  to  push  it  down  into  the  stomach,  to  which  the 
patient  objected.  He  then  went  to  a  hospital  where,  after  the 
passage  of  several  instruments,  he  was  assured  that  he  had 
never  swallowed  the  plate  or  that  it  was  no  longer  in  the  esoph- 
agus. For  a  few  weeks  after  the  patient  felt  slight  pain  in 
the  lower  part  of  the  neck  at  the  point  he  always  felt  that  the 
object  had  lodged.  After  that  time  there  was  no  sensation, 
but  swallowing  has  always  been  difficult.  The  Kahler  esoph- 
agoscop>e  was  used,  and  many  attempts  were  made  before  this 
foreign  body  was  successfully  removed.  By  loosening  the  plate 
from  the  fibrous  bed  by  setting  up  slight  inflammatory  action 
and  then  waiting  a  few  days,  the  plate  was  removed  witl^out 
much  ulceration  of  the  structure. 
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HISTOLOGIC   PATHOLOGY   OF  THE   ACCESSORY 

SINUSES.* 

By  Joseph  C.  Beck,  M.  D., 
Chicago. 

In  presenting  this  subject,  it  is  the  purpose  of  the  writer  to 
illustrate  histologic  specimens  of  tissues  removed  from  cases 
operated  upon  for  the  relief  of  chronic  sinusitis  and  to  draw 
some  practical  conclusions  as  to  the  etiology  and  treatment 
of  these  affections.  It  is  intended  to  bring  out  most  promi- 
nently the  minute  pathology  in  cases  of  chronic  sinusitis,  sup- 
purative and  nonsuppurative,  in  which  the  symptoms  of 
asthma  were  prominent. 

The  work  is  based  upon  the  examination  of  a  large  number 
of  specimens  from  one  hundred  and  forty  cases  operated  upon 
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for  chronic  sinusitis,  and  typical  specimens  have  been  se- 
lected for  this  publication.  The  clinical  data  or  histories, 
course  and  final  outcome  of  these  cases,  would  aid  a  great 
deal  in  this  report,  but  for  lack  of  time  and  space  they  will  be 
omitted.  Suffice  it  to  say  that  the  study  of  minute  pathology 
has  brought  a  wealth  of  information  to  the  writer,  and  the 
study  of  these  specimens,  in  connection  with  the  clinical  phase 
of  the  subject  alone,  is  of  considerable  practical  value. 

In  the  study  of  microscopic  specimens  of  middle  turbinates 
and  ethmoid  curettements  of  the  cases  of  asthma,  whether  in 
suppurative  or  nonsuppurative  cases,  it  has  been  noted  that 
the  bone  changes  are  quite  uniform  in  showing  the  formation 
of  large  areas  of  rarefaction.  (Figs.  7,  15  and  16.)  How- 
ever, we  have  very  little  evidence  of  inflammatory  processes 
about  these  rarefied  areas.  The  tissue  covering  the  bone, 
nevertheless,  shows  pathologically  considerable  variation.  In 
some  cases  there  is  a  great  deal  of  inflammatory  edema,  with 
very  little  inflammation  and  round  cell  infiltration.  (Fig.  3.) 
In  others  the  round  cell  infiltration  and  old  connective  tissue 
predominate  (Figs.  4  and  6),  while  in  still  other  cases  the 
glands  are  distended  and  increased  in  number  (Figs.  2  and 
3),  or  the  glandular  structures  have  undergone  a  myxoma- 
tous degeneration.  (Fig.  3.)  The  epithelium  varies  consid- 
erably in  its  structure ;  at  times  it  is  very  markedly  thickened 
columnar  (Fig.  14),  as  well  as  stratified.  (Fig.  13.)  Cilia 
can  very  seldom  be  discerned,  and  in  some  cases  there  are 
areas  where  the  epithelium  is  entirely  wanting. 

In  regard  to  the  microscopic  examination  of  cysts  in  the 
middle  turbinates,  they  resemble  considerably  the  changes  as 
mentioned  above,  except  that  the  lining  epithelium  of  the 
cavity  and  the  subepithelial  structure  appear  to  have  charac- 
teristic dififerentiation.  The  epithelial  cells  are  arranged  in 
regular  columns  with  nuclei  at  the  base.  The  basement  mem- 
brane is  very  thick  and  appears  to  form  the  endosteum  of  the 
cysts.  The  contents  of  the  cysts  are  homogeneous  in  charac- 
ter.    (Fig.  8.) 
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In  the  chronic  nonsuppurative  forms  of  sinusitis,  where  the 
symptoms  of  asthma  are  not  present,  the  minute  patholog}' 
appears  to  differ  in  one  main  point,  in  that  the  rarefying 
osteal  change  is  not  as  prominent ;  and  the  writer  wishes  to 
call  attention  to  this  for  the  purpose  of  throwing  some  prob- 
able light  on  the  etiolog}'  of  the  asthmatic  symptom.  The 
structure  covering  the  bone  has  about  the  same  type  of  change 
as  in  the  asthma  cases ;  that  is,  the  absence  of  the  round  cell 
infiltration. 

The  inflammatory  edema  and  secondary  myxomatous  change 
are  very  frequently  found  at  the  expense  of  degenerative 
changes  of  the  mucous  glands.  In  many  of  the  sections  one 
can  make  out  the  beginning  of  polypus  formation.  Of  course, 
there  are  quite  a  number  of  sections  encountered  in  which  a 
mixture  of  inflammatory  as  well  as  noninflammator\-  changes 
is  found,  as  will  be  shown  in  connection  with  the  description 
of  the  suppurative  type  of  chronic  sinusitis. 

In  reference  to  hay  fever,  it  has  been  argued  by  many  that 
the  sinuses  are  perhaps  the  seat  of  the  pathologic  change,  and 
treatment  directed  to  them  has  been  reported  of  value,  espe- 
cially the  removal  of  middle  turbinates  and  curettage  of  the 
ethmoid,  also  washing  out  and  treatment  of  the  cavities,  as 
the  antrum,  frontal  and  sphenoid.  In  operating  on  a  number 
of  these  cases  and  examining  the  tissues  histologically,  I  have 
found  nothing  markedly  changed  in  the  middle  turbinates. 
The  mucous  glands  seemed  perhaps  to  be  in  the  state  of 
hypertrophy.  (Fig.  5.)  Of  course,  the  operations  were  al- 
ways done  long  after  or  preceding  an  attack. 

In  regard  to  the  chronic  sinusitis  of  the  suppurative  form, 
we  find  that  the  principal  change  in  the  early  stages  is  that  of 
marked  round  cell  infiltration,  especially  in  the  subepithelial 
structure  (Fig.  12),  and  the  glands  appear  to  be  distended  in 
areas,  while,  in  others,  destroyed  by  the  inflammatory  change. 
The  epithelium  is  very  frequently  thickened  and  inspissated 
with  pus  (Fig.  12A).  and  the  bone  is  seldom  changed. 
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Later,  however,  the  connective  tissue  fibrosis  is  found  quite 
prominent,  and  in  many  instances  the  bone  is  also  infiltrated 
with  round  cells.  (Fig.  12B.)  If  the  process  has  been  of 
long  standing,  areas  of  necrosis  in  the  bone  will  often  be 
found,  especially  in  curetted  portions  of  the  ethmoid.  (Fig. 
12C.)  In  connection  with  this  necrotic  process  distinct  areas 
of  granulation  tissue  are  encountered,  and  in  some  instances 
necrotic  bone  in  the  form  of  small  sequestra. 

In  regard  to  the  lining  of  the  cavities,  as  the  antrum,  fron- 
tals  and  sphenoids,  there  is  found  in  the  long  protracted  cases 
a  marked  thickening  with  no  evidence  of  any  glandular  struc- 
tures, and  many  areas  of  myxomatous  degeneration  (Fig. 
12D)  ;  again,  a  great  deal  of  round  cell  infiltration  and  a  thin 
layer  of  flattened  epithelium.  (Fig.  12E.)  This  latter  condi- 
tion is,  however,  not  constant,  for  at  times  the  epithelium  is 
markedly  thickened.  (Fig.  12F.)  The  importance  of  the 
epitheHum.  however,  is  self-evident,  in  that  its  presence  pre- 
vents spontaneous  obliteration  of  the  cavities,  and  its  com- 
plete eradication  is  necessary  in  operative  procedures  in  order 
to  obtain  this  result. 

In  reference  to  the  surgical  pathology  of  polypi,  we  have 
found  the  most  frequent  condition  to  be  a  fibrosis  with  areas 
of  myxomatous  degeneration  and  inflammatory  edema.  The 
round  cells  are  not  very  prominent  except  near  the  surface. 
(Fig.  12G.)  The  epithelium  covering  the  polypi  will  depend 
on  whether  there  is  present  pus  or  secondary  recurrence  after 
operative  procedures.  In  the  latter  condition,  the  epithelium 
is  markedly  thickened  fFig.  121)  ;  in  massive  polypi,  which 
are  crowded  within  the  nares,  also  in  the  multiform  polyposes, 
in  which  tlie  nares  are  distended  by  polypi,  the  epithelium 
covering  is  thick  (Fig.  12H).  As  to  solitary  polypi,  especially 
those  of  the  sphenoid,  we  have  noted  a  cyst  formation.  (Fig. 
121.)  These  cysts  are  not  at  all  uncommon  in  the  polypi  of 
the  nonsuppurative  form  of  sinusitis. 

In  assuming  that  atrophic  rhinitis  belongs  to  the  group  of 
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sinus  involvement,  either  primary  or  secondary,  we  find  the 
pathologic  changes  in  the  middle  turbinate  to  be  as  follows: 
In  the  early  stages  the  bone  has  many  areas  of  rarefaction. 
The  soft  structure  shows  areas  of  marked  degeneration  in  the 
glands,  and  the  epithelium  covering  the  turbinate  exhibits  early 
tendencies  to  metaplasia  or  homification.  (Fig.  I.)  Later, 
the  bone  shows  a  disposition  to  shrink,  due  to  the  preponder- 
ance of  fibrous  connective  tissue.  The  glands  practically  are 
all  destroyed,  and  the  epithelium  has  still  greater  metaplastic 
change  with  many  areas  of  denudation.  (Fig.  10.)  Similar 
changes  are  found  in  the  curetted  portions  of  the  ethmoid  in 
atrophic  rhinitis. 

COXCLUSIOXS. 

First. — ^The  pathologic  changes  found  in  the  middle  tur- 
binates and  curetted  portions  of  the  ethmoid  in  asthma  cases 
and  in  nonsuppurative  sinusitis  are  very  striking  in  that  the 
bone  shows  rarefaction  somewhat  resembling  that  found  in 
early  bony  changes  of  osteomalacia,  acromegalia  and  otosclero- 
sis. This  pathologic  finding  is  suggestive  of  a  possible  etio- 
logic  factor  in  some  disturbances  of  the  polyglandular  system 
or  the  glands  of  internal  secretion. 

Second. — In  the  nonsuppurative  sinusitis  the  conspicuous 
absence  of  inflammatory  elements,  as  the  round  cell  infiltra- 
tion, and  the  presence  of  inflammaton,^  edema  or  myxomatous 
degeneration  at  the  expense  of  loss  of  glandular  structures,  is 
very  apparent. 

Third. — In  the  suppurative  forms  of  sinusitis  the  great 
prevalence  of  round  cell  infiltration  with  tendencies  to  necro- 
sis and  granulation  formation  is  very  characteristic. 

Fourth. — The  lining  of  the  larger  sinuses,  antrum, -frontal 
and  sphenoid,  in  the  markedly  protracted  suppurative  types, 
is  so  changed  as  to  preclude  resolution,  and  no  matter  how 
well  these  cavities  may  be  drained  or  ventilated,  their  oblitera- 
tion or  eradication  cannot  be  brought  about  unless  the  entire 
epithelial  lining  is  destroyed. 
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Fifth. — The  pathologic  characteristics  of  both  suppurative 
and  nonsuppurative  forms  of  sinusitis  are  very  frequently  met 
with  in  combination  in  the  same  case. 

Sixth. — The  great  similarity  in  the  changes  of  atrophic 
rhinitis  in  the  early  stages  and  of  nonsuppurative  sinusitis, 
especially  in  the  bone,  would  suggest  a  similar  etiologic  factor 
in  the  disturbances  of  the  glands  of  internal  secretion,  as  men- 
tioned in  first  conclusion. 


FIGURE  1. 
Middle  turbinate.     Atrophic  rhinitis. 


FIGURE  2. 
Middle  turbinate.     Non.suppurative  sinusitis.     (Asthma.) 


FIGURE  3. 
Middle  turbinate.    Nonsuppurative  sinusitis.     (Asthma.) 


FIGURE  4. 


Middle  turbinate.     Nonsuppurative  sinusitis. 
(Asthma.) 


FIGURE  5. 
Middle  turbinate.     Hay  fever.     (Asthma.) 


4P4 


^ 


r  IGURE  6. 
Middle  turbinate.     Nonsuppurative  sinusitis.     (Asthma.) 
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FIGURE  7. 
Middle  turbinate.     Nonsuppurative.     (Asthma.) 


FIGURE  8. 


Middle  turbinate.     Cystic  formation.     Nonsuppurative  sinusitis. 
(Asthma.) 


FIGURE  10. 
Middle  turbinate.     Atrophic  rhinitis.     (Late  stage.) 
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FIGURE  12. 
Ethmoid  cells.     Chronic  suppurative  sinusitis.     (Asthma.) 


FIGURE  12A. 


Necrosing  ethmoiditis  and  chronic  infiltrated  hypertrophy  of 
the  mucous  membrane. 


FIGURE  12B. 

Chronic  glandular  hypertrophy  of  middle  turbinate  in  chronic 
suppurative  pansinusitis. 


FIGURE  12C. 
Rarifying  ostitis  of  the  ethmoid  cell  in  nonsuppurative  sinusitis. 


FIGURE  12D. 


Lining  membrane  of  the  frontal  sinus  in  chronic  suppurative 
sinusitis. 


FIGURE  12E. 

Pyogenic  membrane  lining  the  antrum  of  Highmore  in  chronic 
suppuration  of  all  the  sinuses. 
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FIGURE  12F. 

Solitary  fibromyxomatous  polypus  of  the  frontal  sinus  in  chronic 
suppurative  pansinusitis. 


FIGURE  12G. 


Inflammatory  edema  of  a  nasal  polyp  with  cystic  formation  in 
chronic  nonsuppurative  sinusitis. 


FIGURE  12H. 


Inflammatory  edema  and  hypertrophy  of  epithelium  of  a  large 
nasal  polypus  in  nonsup'purative  sinusitis. 


FIGURE  121. 
Cystic  formation  in  a  nasal  polyp  in  a  nonsuppurative  sinusitis. 
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FIGURE  13. 

Middle  turbinate.     Chronic  nonsuppurative 
sinusitis.     (Asthma.) 


FIGURE  14. 
Middle  turbinate.     Chronic  nonsuppurative  sinusitis.     (Asthma.) 


FIGURE  15. 
Middle  turbinate.     Chronic  nonsuppurative. 


FIGURE  16. 
Middle  turbinate.     Chronic  nonsuppurative  sinusitis.     (Asthma.) 
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THE  ENDOXASAL  ROUTE  OF  ATTACK  IX  HYPO- 
PHYSEAL TUMOR  CASES. 

By  W.  E.  Sauer,  M.  D., 

St.  Louis. 

Vs  late  as  1882  Hyrtl  stated  that  the  sphenoid  cavities  were 
entirely  beyond  the  reach  of  hand  or  instrument.  Today  the 
modem  rhinologist  deals  with  these  sinuses  as  a  part  of  his 
regular  routine,  and  even  employs  them  as  a  route  for  entering 
the  cranial  cavity.  After  experimental  research  and  clinical 
observation  had  proven  that  the  disorders  of  the  hypophysis 
were  amenable  to  surgical  intervention,  the  rhinologist  was 
not  long  in  proving  that  these  diseases  were  within  his 
province,  in  fact  he  has  been  able  to  show  a  lower  mortality 
rate  than  others  not  working  along  this  line. 

The  hypophysis  has  been  reached  by  two  different  routes: 
the  intracranial  and  the  extracranial  or  transphenoidal.  The 
intracranial  route  was  first  suggested  by  Canton  and  Paul, 
and  later  employed  by  Horsley.  McArthur  attempted  to 
attack  the  hypophysis  through  the  anterior  cranial  fossa  in 
1908,  but  failed.  Bogoisolensky  performed  the  first  success- 
ful operation  by  this  route  in  1912.  Schloffer.  however,  per- 
formed the  first  successful  operation  in  1907,  employing  the 
transphenoidal  route.  He  found  it  necessary  to  remove  prac- 
tically the  entire  nasal  interior,  as  well  as  temporarily  to 
resect  the  external  nose.  This  operation  was  later  modified 
by  Koenig,  Knavel  and  Halsted,  but  to  Hirsch  of  Vienna 
belongs  the  credit  of  developing  the  endonasal  operation^ 
He  conceived  the  idea  that  the  sella  turcica  could  be  opened 
through  the  nose  without  the  preliminar}-  operation  of  sever- 
ing the  external  nose  from  ifs  attachment  and  turning  it  to 
one  side,  as  was  done  by  Schloffer.     The  real  point  in  Schlof- 
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fer's  operation  was  the  opening  of  the  sella  turcica  through 
the  sphenoid.  To  accomplish  this  he  and  others  found  it  nec- 
essary, in  order  to  have  sufficient  room  to  work,  to  resect  first 
and  then  to  push  aside  the  external  nose.  The  real  difficulty, 
as  stated  by  both  Schlofifer  and  von  Eiselberg,  was  to  keep 
their  bearings  after  they  entered  the  ethmoid.  It  became 
extremely  difficult  for  them  to  tell  if  they  were  still  within  the 
ethmoid  or  had  reached  the  sphenoid.  Von  Eiselberg  at- 
tempted to  take  his  measurements  from  a  radiograph  of  the 
patient.  In  one  instance  at  least  it  was  necessary  to  call  on 
the  anatomist  Tandler  to  assist  him  in  finding  the  sphenoid 
cavity. 

Hirsch  carried  on  some  experiments  on  the  cadaver,  and 
attempted  to  open  the  sella  without  disturbing  the  nasal  struc- 
tures other  than  removing  the  middle  turbinate.  He  suc- 
ceeded in  making  an  openmg  in  the  floor  of  the  sella  1  cm.  by 
5  mm.  wide,  without  injuring  any  of  the  surrounding  struc- 
tures. These  experiments  were  later  controlled  by  Dr.  Erd- 
heim  of  the  pathologic  institute  of  Vienna.  Hirsch  "had  also 
observed  in  all  of  his  work  on  the  sphenoid  sinuses  on  the  liv- 
ing, how  much  of  the  upper  wall  of  the  sinus  could  be  seen 
and  how  relatively  easy  it  would  be,  especially  when  there  was 
a  large  sinus,  to  o|)en  the  wall  and  if  necessary  to  remove  a 
part  of  it.  His  studies  of  a  large  number  of  radiographs  of 
the  skull  still  further  confirmed  his  views. 

Hirsch  developed  two  methods  of  attack  through  the  nose: 

First,  the  ethmoidal  route.  This  consists  of  the  removal  of 
the  middle  turbinate  with  the  exenteration  of  the  ethmoid  laby- 
rinth on  the  same  side.  This  gives  a  free  exposure  of  the  ante- 
rior wall  of  the  sphenoid.  Its  anterior  wall  is  then  removed 
as  far  as  possible,  and  the  upper  wall  or  floor  of  the  sella  tur- 
cica is  opened  with  a  chisel,  and  this  opening  is  enlarged  with 
a  suitable  forceps. 

The  second  is  the  septal  route.  This  consists  of  a  complete 
submucous  resection  in  the  usual  way.  In  addition,  the  mucous 
membrane  covering  the  anterior  wall  of  the  sphenoid  is  pushed 
to  each  side  until  the  openings  of  the  sinuses  are  visible.  The 
entire  bony  septum  having  been  removed,  the  openings  of  the 
sphenoid  are  enlarged  and  the  partition  between  the  two  cavi- 
ties is, then  removed.     This  gives  a  free  access  to  the  upper 
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wall  of  the  sphenoid,  which  is  opened,  and  the  opening  en- 
larged as  be  tore.  In  this  operation  the  work  is  done  entirely 
between  tlie  two  mucous  membranes  of  the  septum.  If  the 
middle  turbinate  must  be  removed,  it  should  be  done  several 
weeks  before.  The  advantage  claimed  for  this  route  is  that  all 
the  manipulations  are  carried  on  within  a  sterile  cavity  without 
entering  the  cavity  of  the  nose.  This,  however,  is  not  alwaays 
possible,  because  the  mucous  membrane  is  not  so  easily  de- 
riected  from  the  anterior  walls  of  the  sphenoid,  and  as  the 
mucous  membrane  is  rather  thin  at  this  point,  it  is  easily  torn 
and  the  cavity  of  the  nose  is  entered ;  at  least  this  has  occurred 
in  my  case. 

About  the  same  time  that  Hirsch  was  doing  his  work.  West 
of  Baltimore  brought  forth  a  method  which  he  worked  out  on 
the  cadaver.  His  method  consists  of  a  partial  removal  of  both 
inferior  and  middle  turbinates.  Enough  of  the  turbinate  is 
removed  to  give  a  good  view  of  the  anterior  wall  of  the  sphe- 
noid. \\'ithout  elevating  the  mucous  membrane  of  the  septum, 
he  makes  a  vertical  incision  through  the  cartilaginous  septum, 
and  then  by  means  of  a  chisel  makes  a  cut,  beginning  at  the 
upper  end  of  the  first  incision  and  extending  to  the  upper  part 
of  the  posterior  end  of  the  septum.  A  second  is  made  from 
one-half  to  three-fourths  inch  below  and  parallel  to  the  upper 
cut.  The  bone  is  then  removed ;  this  gives  a  free  access  to  the 
sphenoid  and  gives  a  large  space  to  work  in.  The  anterior  wall 
of  the  sphenoid  is  then  removed  wath  a  chisel.  The  septum  of 
the  sphenoid  is  next  removed  and  the  sella  opened,  as  in  the 
Hirsch  operation. 

Gushing  makes  an  incision  under  the  lip,  and  then  does  a 
complete  resection  of  the  septum  through  this  incision.  He 
claims  that  in  starting  under  the  lip  there  is  about  twice  as 
much  room  than  that  secured  by  the  Hirsch  method.  Gushing 
calls  attention  to  the  diflficulty  in  avoiding  a  tear  in  the  mucous 
membrane  in  elevating  it  from  the  cartilaginous  septum.  He 
also  points  out  the  possibility  of  entering  the  ethmoid  and  mis- 
taking it  for  the  sphenoid.  In  one  case  the  cribriform  plate  was 
opened,  owing  to  the  fact  that  the  angle  of  attack  was  directed 
too  high.  This  error  is  not  likely  to  occur  with  a  patient  under 
cocain  anesthesia,  if  the  Hirsch  or  West  technic  is  followed. 

The  chief  objection  to  the  intranasal  route  has  been  the  dan- 
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ger  of  infection,  resulting  in  meningitis.  It  has  been  argued 
that  tlie  nose  is  not  a  sterile  cavity,  and  that  it  is  impossible  to 
make  it  sterile.  This,  however,  has  not  been  borne  out  by  ex- 
perience. Hirsch  has  reported  twenty-six  cases  of  hypohyseal 
tumor  which  he  has  operated  upon,  with  only  three  deaths. 
One  death  was  due  to  a  pneumonia;  in  another,  a  hemorrhage 
occurred  into  the  third  Ventricle ;  and  in  the  third,  a  meningitis. 
In  this  case  the  patient  was  a  dement,  who  removed  the  pack- 
ing himself.  The  results  of  Hirsch 's  operations  are  better  than 
any  series  of  operations  reported  by  any  other  writer.  Gush- 
ing had  four  deaths  in  twenty-nine  cases.  Von  Eiselberg  had 
four  deaths  out  of  fourteen  cases.  In  thirty-two  operations 
according  to  Knavel's  method,  six  deaths  occurred. 

Spiess  and- Holmgren  each  report  a  case  operated  upon  by 
the  Hirsch  method,  with  good  results.  Adding  my  own  case 
to  this  makes  a  total  of  twenty-nine  cases,  with  a  mortality 
of  10.3  per  cent  as  compared  to  Cushing's  13.7  per  cent.  Fur- 
thermore, Hirsch  operated  on  one  of  his  cases  six  times  and 
another  four  times.  These  secondary  operations  should  be 
considered  in  making  up  the  percentage,  as  these  operations 
exposed  the  patient  to  the  same  danger  as  the  primary  opera- 
tions ;  when  these  are  added  it  brings  the  mortality  rate  down 
to  8.1  per  cent.  These  figures  would  prove  that  the  danger  of 
infection  is  more  apparent  than  real.  Schloffer  has  further 
shown  that  the  hypophysis  differs  from  other  portions  of  the 
brain,  in  that  while  all  the  other  portions  of  the  brain  are  cov- 
ered by  the  pia,  arachnoid  and  dura,  the  sella  portion  of  the 
hypophysis  is  covered  only  by  the  dura.  The  subarachnoid 
space  is  not  opened  when  only  the  sella  portion  of  the  tumor  is 
removed,  thereby  greatly  lessening  the  danger  of  infection. 

Gushing  states  that  as  a  matter  of  fact  the  risk  of  inducing 
an  infectious  meningitis  is  comparatively  slight  when  the  tur- 
binates are  not  removed  and  the  mucous  membrane  is  not  lacer- 
ated. Even  the  existing  risk  is  greatly  lessened  by  the  applica- 
tion of  Grow's  discovery,  that  hexamethylenamin  finds  its  way 
into  the  cerebrospinal  spaces.  This  drug  is  given  in  doses  up 
to  sixtv  grains  in  twenty-four  hours,  by  mouth,  on  the  day  pre- 
ceding and  for  some  days  after  the  operation.  \^on  Eiselberg 
reports  two  deaths  from  an  infectious  meningitis  following  his 
modification  of  the  Schlofifer  operation.    He  attributes  this  in- 
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lection  to  an  existing  acute  rhinitis  which  had  been  overlooked 
or  underestimated  by  him^  One  case  died  within  thirty  hours 
and  the  other  four  days  after  the  operation. 

In  looking  over  the  literature  I  find  reports  of  thirty  cases 
operated  upon  by  the  endonasal  route ;  twenty-six  of  these 
were  performed  by  Hirsch  of  Vienna,  one  by  Spiess,  one  by 
Holmgren,  one  by  Pierce,  and  one  by  Morshik.  In  summing 
up  his  results  Hirsch  states  that  three  deaths  occurred:  one 
from  pneumonia,  one  from  hemorrhage  into  the  third  ven- 
tricle, and  one  from  meningitis.  In  three  cases  there  was  no 
improvement  following  the  operation :  in  two  of  these  cases 
there  was  a  marked  defect  in  vision  of  long  standing ;  the  other 
case  was  an  old  case  of  acromegaly.  He  concluded  that  in 
these  cases  the  principal  parts  of  the  tumor  had  grown  upward, 
and  the  small  parts  removed  had  no  influence  on  the  symptoms, 
or  else  the  optic  nerves  had  been  destroyed.  In  five  of  the 
cases  the  relief  obtained  was  only  of  short  duration — two  to 
six  months.  In  sixteen  cases  the  results  were  good  and  the 
improvement  obtain^  has  been  maintained.  In  this  group  are 
a  number  of  cases  in  which  there  has  been  a  marked  improve- 
ment in  vision  as  well  as  improvement  in  the  general  symp- 
toms. In  one  case  two  years  have  elapsed  since  the  operation 
with  no  recurrence  of  the  symptoms. 

Pierce  of  Chicago  reports  a  case  of  increasing  blindness, 
diplopia  and  headache,  in  which  a  growth  in  the  sphenoid 
sinuses  was  suspected.  The  middle  turbinate  was  removed  and 
the  ethmoid  cells  were  opened.  The  anterior  wall  of  the  sphe- 
noid wall  was  then  removed  and  a  slight  amount  of  mucopus 
was  evacuated.  The  lining  membrane  of  the  cavity  was  pale 
and  smooth.  The  striking  feature  was  the  small  anteroposterior 
diameter  of  the  cavity.  When  touched  with  a  probe  it  con- 
veyed a  sensation  of  bogginess  ;  marked  improvement  followed 
this  decompression.  The  case  was  later  operated  on  by  Dr. 
Halsted,  by  a  modified  Schloffer. 

Spiess  reports  a  case  in  a  patient  twenty-eight  years  of  age, 
in  which  the  diagnosis  had  been  confirmed  by  the  X-ray.  He 
followed  the  technic  of  Hirsch.  and  found,  instead  of  the  poste- 
rior wall  of  the  sphenoid  cavity,  a  tumor  about  the  size  of  a 
hazel  nut.  which  proved  to  be  a  cyst.  In  attempting  to  remove 
this  cyst  it  was  ruptured.    The  contents  were  removed  and  as 
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much  of  the  wall  as  possible  was  curetted  away.  The  patient 
ran  a  temperature  for  a  time,  but  made  a  good  recovery.  Vis- 
ion was  restored,  with  marked  improvement  in  the  general 
symptoms. 

Holmgren  reports  a  case  of  a  man  aged  forty,  who  com- 
plained of  headache  with  marked  impairment  of  vision.  He 
had  a  bitemporal  hemianopsia,  contracted  visual  field.  X-ray 
revealed  a  destruction  of  the  bone  beneath  the  sella  turcica. 
Both  middle  turbinates  were  removed.  A  submucous  resection 
of  the  septum  was  done.  The  anterior  wall  of  the  sphenoid 
was  removed.  The  tumor  had  destroyed  a  part  of  the  poste- 
rior wall  of  t"he  sphenoid.  No  attempt  was  made  to  remove 
the  tumor.  Marked  improvement  in  vision  and  general  symp- 
toms followed. 

The  case  operated  upon  by  Alorshik  was  a  patient  of  von 
Eiselberg's,  in  which  the  latter  had  done  a  temporary  resection 
of  the  nose ;  he  opened  the  ethmoid  and  a  quantity  of  mucopus 
was  found.  A  pulsating  tumor  was  seen  in  the  region  of  the 
sphenoid,  but  owing  to  tbe  unexpected  pi'esence  of  pus  in  the 
ethmoid,  von  Eiselberg  decided  not  to  attack  the  tumor ;  the 
wound  was  packed  with  gauze,  the  nose  was  stitched  back  in 
place  and  the  gauze  tampon  removed  on  the  seventh  day.  Dr. 
Morshik  was  called  in  to  see  the  case ;  he  found  large  quanti- 
ties of  pus  in  the  epipharynx.  Four  weeks  later  the  patient 
developed  an  acute  angina,  which  necessitated  the  postpone- 
ment of  the  operation.  The  mucopurulent  discharge  finally 
ceased,  and  two  months  after  the  first  operation  Morshik  at- 
tempted the.endonasal  removal  of  the  tumor.  The  patient  was 
given  a  morphin  scopolamin  injection  one  hour  before  the 
operation,  and  the  mucous  membrane  infiltrated  with  a  1  per 
cent  novocain  solution.  This  tumor  was  found  to  be  covered 
with  granulations  which  had  to  be  removed.  The  opening  in 
the  sphenoid  was  enlarged.  On  attempting  to  remove  the  tumor 
it  fell  to  jiieces  on  the  floor  of  the  nose.  A  free  hemorrhage 
followed  ;  this  was  controlled  by  packing  with  gauze :  the  gauze 
vvas  removed  after  a  few  moments  and  a  probe  introduced. 
The  probe  passed  into  the  cranium  for  (;uite  a  distance  without 
any  resistance.  The  gauze  was  again  gently  packed  into  the 
wound  and  removed  one  hour  later.  The  tumor  proved  to  be 
a  sarcoma.    The  evening  after  the  operation  the  patient  had  a 
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high  temperature  with  headache.     Patient  died  in  forty-eight 
hours,  from  meningitis. 

HYPOPHYSEAL   TUMOR   WITH    ACROMEGALY. 

In  conckision  I  wish  to  report  the  following  case  referred  by 
Dr.  iJehrens,  to  whom  I  am  also  indebted  for  the  history  and 
the  physical  findings : 

S.  D.,  aged  thirty-two  years,  white;  coal  miner  formerly; 
saloon  keeper  now.    Lithuanian  (Russian  Poland). 

Complaint. — Was  sent  to  me  in  October,  1911,  because  of 
palpitation  of  and  oppression  over  heart,  causing  anxiety  and 
fear  :  weak  generally  ;  growing  weaker.  Also  had  gastrointes- 
tinal disturbances  without  undue  provocation. 

Family  history. — Father  died  at  si.xty-seven  years  of  age, 
cause  unknown ;  was  of  normal  proportions.  Mother  living, 
age  seventy-five  years,  and  well ;  also  of  normal  physique. 
Brother  living  and  well,  age  forty-two  years ;  large,  over  aver- 
age height  and  weight.  Sister  died  at  fifty-two  years,  cause 
unknown.  Family  were  all  large,  but  not  ill  proportioned. 
Knows  of  no  nervous,  cancerous,  tuberculosis  or  kidney  dis- 
eases in  family. 

Previous  history. — General  health  splendid  until  seventeenth 
year  of  age.  He  has  had  the  milder  exanthemata  of  child- 
hood, but  no  scarlet  fever,  diphtheria,  rheumatism,  chorea, 
typhoid  fever,  pneumonia  or  malaria.  He  denies  venereal  dis- 
ease or  sexual  overindulgence,  and  has  been  moderate  in  hab- 
its as  to  tobacco  or  drink. 

Personal  history. — ^At  the  age  of  seventeen  he  began  to 
have  slight  headaches,  never  severe,  but  at  times  periodical 
and  constant,  frontal  in  character  and  especially  early  morn- 
ings. Some  ten  years  ago  the  symptoms  increased,  with  visual 
disturbances  added,  most  prominent  in  left  eye;  then  grad- 
ually the  right  eye  began  to  show  similar  disturbances,  but  he 
cannot  see  as  well  now  with  the  left  eye.  He  suffers  from 
cardiac  excitability. 

Examination. — Head — Xo  deafness,  no  ear  discharge,  odd 
feelings  in  head. 

Cardiorespiratory. — Xo  cough,  no  dyspnea,  no  edema ;  per- 
spires easily. 

Gastrointestinal. — Good  appetite,  some  dull  pains  in  stom- 
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ach  and  around  heart,  no  nausea,  no  vomiting,  eructation  at 
times  of  sour  material ;  bowels  regular. 

Genitourinary. — Urinates  regularly,  no  gonorrhea  or  syphi- 
lis. 

Neuromuscular. — No  convulsions,  numbness  or  peripheral 
pains ;  has  normal  sexual  power  and  desires.  Quit  work  as  a 
miner  because  of  weakness  and  cardiac  distress. 

Examination. — Patient  large,  thick  set,  white  male  adult. 

Abdomen. — Negative;  no  palpable  enlargements  of  spleen 
or  liver.  Penis  shows  no  scars,  of  good  development ;  testes 
likewise  of  normal  consistency.  Normal  knee  jerk,  no  Babin- 
sky,  no  clonus,  no  edema  of  legs  or  ankles ;  some  veins  en- 
larged. Both  feet  large,  large  toes,  quite  abnormally  thick, 
others  above  normal,  bones  of  legs  and  thighs  not  irregular  or 
equally  or  portionately  enlarged.  Spade-like  hands,  large  fin- 
gers, short  thick  thumb  9  cm.,  middle  finger  9  cm.  Teeth  show 
marked  separation  owing  to  enlargement  of  lower  jaw. 
Tongue  is  also  large. 

Ophthalmic  examination. — Pupils  not  dilated,  respond  to 
light,  discs  unusually  bright  and  shining,  optic  atrophy  slight, 
no  vessel  engorgement,  not  tortuous.  Vision  good,  right  eye 
15/12,  left  l.S/200. 

During  year  of  observation  very  little  difiference  in  any  con- 
dition, mental  or  physical,  was  noted,  with  the  exception  of 
marked  decrease  in  vision  in  left  eye. 

Nose.— No  discharge. 

Over  skin  of  thorax,  abdomen  and  back  are  numerous 
nodules,  firm,  fibrous-like  in  feel,  movable,  not  tender.  . 

The  indication  for  operation  was  the  increasing  loss  of  vision 
in  the  left  eye.  The  patient  was  sent  to  the  Deaconess  Hos- 
pital on  November  28th,  and  on  the  following  day,  after  the 
usual  preparations  for  a  submucous  resection  of  the  septum, 
he  was  sent  to  the  operating  room.  The  septum  and  the 
region  of  the  anterior  wall  of  the  sphenoid  were  carefully 
cocainized  with  a  20  per  cent  solution  of  cocain.  In  addition, 
a  one-half  per  cent  solution  of  cocain  was  injected  on  each  side 
of  the  septum  near  its  posterior  end.  The  septum  was  deviat- 
ed to  the  left  anteriorly,  and  the  right  posteriorly.  The  middle 
turbinate  was  removed  on  the  left  side,  after  which  a  sub- 
mucous resection  was  done  in  the  usual    way.     The    mucous 
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membrane  on  the  anterior  wall  of  the  sphenoid  was  pushed  to 
the  side  until  the  openings  of  the  sphenoid  were  reached. 
These  openings  were  enlarged  and  the  partition  between 
the  two  sphenoid  cavities  was  then  removed.  The  upper  wall 
of  the  sphenoid  was  found  to  be  much  lower  than  usual ;  it 
appeared  to  be  bulging  down  into  the  cavity.  This  wall  of 
the  sphenoid  cavity  was  then  opened  by  means  of  a  chisel, 
and  the  opening  enlarged  by  means  of  a  punch  forceps. 
The  bone  was  not  as  thin  as  I  had  expected  to  find  it,  but 
there  was  no  difficulty  in  removing  it.  An  opening  about  1 
cm.  by  34  cm.  was  made.  The  dura  was  incised  by  means  of 
a  sickle-shaped  knife.  This  incision  was  very  painful,  but  I 
managed  to  make  a  crucial  incision ;  the  patient  requested  that 
I  discontinue. 

The  mucous  membrane  covering  the  anterior  wall  of  the 
sphenoid  was  torn  to  such  an  extent  that  I  packed  the  nose  in 
the  usual  way,  and  did  not  pack  bet\veen  the  mucous  mem- 
brane, as  recommended  by  Hirsch.  The  pack  was  removed  at 
the  end  of  twenty-four  hours ;  there  was  no  unusual  bleeding 
or  any  other  usual  symptoms  following  the  operation.  The 
patient  noticed  a  marked  difference  in  the  heart's  action,  and 
stated  that  he  felt  much  lighter :  he  particularly  noticed  that 
the  foul  odor  he  had  previously  noticed  had  disappeared.  The 
patient  left  the  hospital  ten  days  later. 

An  ocular  examination  by  Dr.  Parker  shows  the  following: 
Conjunctiva,  cornea,  anterior  chamber  and  iris,  normal.  Re- 
action to  light  better  in  right  than  left.  Accommodation  bet- 
ter in  right  than  left.  Visual  acuity  in  right  normal,  left 
17  120:  could  not  be  improved. 

Ophthalmoscopic  examination. — Right  showed  very  slight 
beginning  atrophy:  left  fundus  on  the  temporal  side  looked 
clouded  and  markedly  thinned,  and  in  places  disappearing 
entirely.     Nasal  half  vessels  much  more  easily  defined. 

Color  field. — ^Nluch  contracted,  especially  temporal  side  of 
left  eye.  also  interlacing. 

December  10,  1912. — Vision,  right  normal,  while  left  was 
much  improved  :  vision  17/60. 

Jannar}'  2,  1913. — Patient  feeling  and  looking  much  bright- 
er :  right  eye,  vision  normal :  left  17/50. 

February  1.  1913. — Right  normal,  left  still  improving:  vis- 
ion 17/40. 
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Eleven  months  have  elapsed  since  the  operation,  and  his 
vision  in  the  right  eye  is  normal,  while  the  vision  in  the  left 
eye  remains  at  17/40.  The  patient  has  been  working  as  a  day 
laborer,  unloading  ice,  etc.,  without  any  discomfort,  whereas 
before  the  operation  he  could  scarcely  walk  a  block  without 
having  to  stop  to  rest.  He  now  wears  a  smaller  hat  as  well 
as  smaller  shoes.  He  is  also  able  to  bring  his  upper  and  lower 
incisors  together,  while  before  the  operation  the  lower  teeth 
protruded  about  a  half  inch.  Should  there  be  a  recurrence 
of  the  symptoms,  I  will  attempt  to  remove  a  part  of  the  tumor. 
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FIGURE  1. 
Showing  relative  size  of  hands  and  body. 


FIGURE  2. 
Showing  typical  hands,  chin  and  facial  expression. 


FIGURE  3. 
Radiograph  showing  large  sella  turcica. 
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CAXERXOL'S  SINUS  THROMBOSIS  DUE  TO  ORGAN- 
ISMS OF  THE  STREPTOTHRIX  GROUP. 

By  Henry  Hor"x,  M.  D., 

San  Francisco. 

Since  1907,  when  Lohlein  reported  his  case  of  brain  abscess 
resulting  from  a  streptothrix  infection,  nothing  of  importance 
has  appeared  in  the  literature  concerning  this  phase  of  the 
disease. 

It  is  my  good  fortune  to  be  able  to  add  a  little  to  the  knowl- 
edge of  this  interesting  subject  and  to  report  a  case  which 
seems  to  be  absolutely  unique  in  the  scattered  literature  of  the 
streptothrix  infections. 

Although  there  are  numerous  records  of  cases  where  the 
cause  of  death  was  proved  to  be  an  infection  from  strepto- 
thrix in  various  parts  of  the  body,  the  cases  combined  with 
intracranial  complications  are  comparatively  rare,  and,  what 
interests  us  from  the  standpoint  of  otologists,  intracranial  com- 
plications originating  from  ear  infections  seem  to  be  absolutely 
unknown. 

In  this  article  our  interest  has  naturally  been  centered  only 
on  those  cases  in  which  the  brain  and  its  meninges  have  been 
involved. 

The  first  case  of  this  nature  to  be  fully  described  and  worked 
out  bacteriologically  was  reported  by  Eppinger  in  1890.^"  He 
was  able  to  cultivate  a  mould  from  a  metastatic  abscess  in  the 
brain,  and  named  the  organism  cladothrix  asteroides,  but  this 
has  since  been  identified  as  a  true  streptothrix  and  is  now  called 
streptothrix  Eppengeri.  He  found  this  organism  pathogenic 
for  rabbits  and  guinea  pigs,  and  was  also  the  first  to  see  the 
very  great  resemblance  to  tubercular  processes  and  therefore 
designated  the  disease  as  pseudotuberculosis    cladothricia,  a 
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similarity  which  Flexner  studied  later  and  agreed  to.  In  fact 
it  is  through  this  research  that  the  recent  work  on  the  true 
botanical  place  of  the  tubercle  bacillus  was  started. 

In  the  same  year  Armquist  also  isolated  a  streptothrix  from 
a  meningeal  exudate  which  occurred  in  connection  with  other 
mycelial  forms. 

\'arious  fatal  cases  of  streptothrix  infections  were  now  re- 
ported. Tschierschke  (1891),  Hesse  (1892),  Garten,  Gruber 
(1893),  and  finally  Riviere  and  Sabarez,  in  1894,  reported  two 
cases,  one  of  which  again  showed  a  metastatic  brain  abscess 
originating  in  a  probable  lung  abscess.  The  streptothrix  was 
isolated  from  both  abscesses.  In  the  same  year  Ferre  and 
Faquet  also  isolated  the  organism  from  a  brain  abscess.  Many 
interesting  cases,  not  of  intracranial  origin,  were  reported  by 
various  authors,  and  again,  in  1899,  Ferrari  described  a  meta- 
static brain  abscess  of  this  character,  probably  originating  in 
broken  down  bronchial  glands. 

The  next  case  which  interests  us  was  that  of  Chiari,  who  re- 
ported two  cases  of  bronchiectasia  which  were  complicated 
with  meningitis.  In  1903  both  Horst  and  Lohlein  reported  a 
case  in  which  multiple  abscesses  due  to  a  streptothrix  infection 
were  found  at  autopsy,  and  again,  in  1907,  Lohlein  had  the 
good  fortune  to  be  able  to  report  still  another  case  of  brain 
abscess  of  the  same  origin.  From  this  time  up  to  the  present 
writing  there  seems  to  have  been  no  other  cases  reported,  and 
it  can,  therefore,  be  seen  that  the  number  of  cases  of  brain 
complications  following  streptothrix  infections  is  extremely 
small,  probably  not  over  ten  all  told ;  and  as  far  as  a  careful 
review  of  the  literature  shows,  none  at  all  that  started  in  the 
middle  ear  and  later  led  to  an  involvement  of  the  great  blood 
sinuses  of  the  brain. 

The  morphologic  position  of  the  streptothrix  group  is  to 
some  extent  an  unsettled  problem,  but  it  seems  as  if  we  ought 
to  be  willing  to  accept  the  carefully  worked  out  life  history,  as 
given  bv  Foulerton,  who  does  not  consider  that  the  group 
should  be  classed  as  bacteria  but  as  moulds. 

If  we  look  over  the  literature  of  the  ear  moulds,  we  find  that 
the  majority  of  the  cases  reported  have  usually  been  classed 
under  the  heading  of  mycosis,  aspergillus  or  allied  forms. 
These  are  clinically  and  morphologically  unrelated  to  the 
streptothrix  group,  and  as  far  as  is  known  have  never  led  to 
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intracranial  complications.  They  are  generally  confined  to  the 
external  auditory  canal,  but  in  a  case  reported  by  Haug,  he 
described  the  mould  as  extending  into  the  cells  of  the  mastoid 
process,  and  only  a  few  cases  of  middle  ear  infection  have 
been  traced  to  this  source. 

Like  many  other  botanical  groups,  the  nomenclature  in  the 
earlier  works  on  this  subject  has  been  very  loosely  applied,  and, 
therefore,  there  is  considerable  confusion  as  to  whether  the 
?treptothrix  is  related  to  the  actinimy coses.  This,  however, 
is  not  the  case,  for  in  the  life  history  of  the  streptothrix  there 
are  such  marked  differences  that  their  identity  with  the  latter 
group  is  at  once  excluded. 

As  nearly  as  can  be  determined,  the  name  streptothrix  was 
first  utilized  bv  Corda  in  1834,  but  the  identify  of  his  organism 
is  somewhat  in  doubt.  Probably  the  mould  isolated  by  Cohn 
(1874)  from  the  lacrimal  canal  is  the  same  as  we  today  rec- 
ognize under  the  title  of  streptothrix.  The  further  historical 
development  of  the  subject  has  been  worked  out  in  Foulerton's 
article  and  need  not  be  repeated  here. 

Inasmuch  as  it  is  the  opinion  of  the  author  that  this  or- 
ganism is  far  more  common  in  otologic  infections  than  has 
generally  been  reported,  a  short  description  of  the  morphologic 
characteristics  will  not  be  out  of  place.  The  description  is 
borrowed  freely  from  Foulerton's  article  and  is  here  added, 
as  it  would  seem  practical  to  have  the  first  article  dealing  with 
the  subject  from  the  otologic  standpoint  as  complete  as  possi- 
ble, and  thereby  obviate  the  necessity  of  reference  to  the  orig- 
inal sources. 

Starting  from  the  original  spherical  spore,  growing  in  arti- 
ficial media,  under  suitable  conditions  of  warmth  and  moisture, 
two  or  three  small  buds  project  and.  gradually  elongating,  be- 
come the  primary  filaments  of  the  mycelial  mass.  From  the 
primary  filaments  lateral  branches  bud  out,  and  from  these 
secondary  branches  other  lateral  filaments  again  grow  out  by 
a  repetition  of  the  budding  process,  and  in  this  manner  a  more 
or  less  dense  and  tangled  tuft  of  wavy  branching  mycelium  is 
formed. 

The  termination  of  the  filaments  presents  various  appear- 
ances in  different  species,  and  the  appearance  may  not  be  con- 
stant in  the  same  species ;  the  end  of  the  filaments  may  be  point- 
ed or  rounded  off.  or  may  present  small  spherical  or  Indian- 
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club  shaped  enlargements.  The  adult  mycelium  presents  a 
homogeneous  appearance  when  stained  with  the  ordinary  basic 
anilin  dyes  or  by  Gram's  method;  when  segmentation  occurs 
there  is  an  alteration  of  the  staining  properties,  resulting  from 
a  degeneration  of  shorter  or  longer  segments  of  the  constit- 
uent filaments  occurring  at  irregular  intervals  along  their 
length.  The  degenerated  portions  of  the  filaments  no  longer 
retain  the  stain  when  treated  by  Gram's  method,  and  stain  but 
faintly  with  basic  anilin  dyes  employed  in  the  usual  way. 
Fragmentation  of  the  mycelium  follows  on  segmentation,  the 
degenerated  segments  gradually  disappear,  and  in  the  place  of 
the  original  tuft  of  branching  mycelium  there  are  collections 
of  separate,  shorter  or  longer,  lengths  of  the  filaments,  which 
may  appear  as  straight  or  slightly  curved  rods,  or  may  retain 
the  wavy  outline  of  the  original  mycelium,  or  may  present  a 
well-marked  corkscrew  or  spirillum  shape. 

It  is  quite  certain  that  the  rod  segments  never  give  rise 
directly  to  new  rod  segments  by  a  process  which  is  in  any  way 
analogous  to  the  fission  process  which  is  a  characteristic  of  the 
bacillary  forms  of  the  schizomycetes. 

From  the  above  description  and  from  observation  it  can  be 
stated  that  the  morphology  of  the  streptothrix  is  widely  diflfer- 
ent  at  diflferent  stages. 

In  some  of  the  pathogenetic  species  of  streptotricheae  it  is 
impossible  to  trace  the  complete  morphology  on  any  sort  of 
media,  the  mycelium  develops  very  slowly,  and  segmentation 
and  fragmentation  of  the  filaments  appear  to  occur  coinci- 
dently  with  tlie  growth.  In  such  cases  the  ordinary  cover 
glass  preparation  will  show  little  more  than  closely  packed 
masses  of  rod  segments  which  often  have  a  beaded  appear- 
ance, the  whole  closely  resembling  what  is  seen  in  a  similar 
preparation  from  a  culture  of  bacillus  diphtheriae  or  bacillus 
tuberculosis. 

^^^ith  but  a  few  dissenting  voices,  the  place  which  the  genus 
streptothrix  belongs  in  botanical  classification  is  among  the 
hyphomycetes  or  mould  fungi.  The  dissenters  from  this  view 
would  regard  the  branching  mycelium,  the  rod  segments,  and 
the  spherical  spores  as  merely  casual  morphologic  variations 
of  a  highly  pleomorphic  fission  fungus,  which  under  diflferent 
conditions  may  assume  a  branching  filamentous,  a  spirillar,  a 
bacillarv,  or  coccal  form. 
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The  streptctricheae,  both  the  saprophytic  and  the  patho- 
genetic forms,  are  very  widely  distributed  in  nature.  In  the 
higher  animals  we  have  the  streptothrix  bovis  commimis  and 
streptothrix  nqcardii,  occurring  commonly  in  cattle.  Numer- 
ous other  species  have  been  described,  but  as  yet  no  carefully 
worked  out  case  of  these  species  as  occurring  in  man  has  been 
found. 

One  or  two  fairly  dependable  cases  of  streptothrix  bovis 
communis  have  been  reported  as  occurring  in  man,  but  other 
than  these  few  cases  which  might  point  to  the  lower  animals 
as  a  source  of  infection,  we  are  at  loss  to  give  a  satisfactory 
explanation  of  the  original  source  of  the  infection. 

The  frequency  of  primary  streptothrix  infection  of  the  mouth 
in  cattle,  resulting  in  the  formation  of  small  nodules  situated 
immediately  under,  and  sometimes  actually  invading,  the  mu- 
cous surface  of  the  dorsum  of  the  tongue,  has  obviously  sug- 
gested that  herbage  may  be  a  special  habitat  of  the  strepto- 
tricheae  and  a  possible  source  of  infection.  Further,  the  gen- 
eral belief  that  these  infections  are  especially  liable  to  occur 
among  those  whose  occupations  bring  them  into  frequent  con- 
tact with  dust  emanating  from  dried  grass,  is  to  some  extent 
supported  by  a  consideration  of  the  habits  and  occupation  of 
thirty-nine  individuals  above  mentioned.  Thus,  there  were 
four  men  employed  in  stables,  constantly  handhng  hay  and 
straw,  and  possibly  addicted  to  the  habit,  prevalent  among 
those  employed  in  stables,  of  chewing  pieces  of  straw.  Two 
of  the  patients  were  gardeners,  two  cases  occurred  in  bakers, 
and  one  patient  was  a  dairy  maid. 

There  are  certain  new  features  covering  the  pathogenetic 
action  of  this  organism  in  the  case  about  to  be  described  which 
make  it  necessary  to  refer  once  more  to  the  general  literature 
and  to  show  what  the  generally  accepted  opinion  is  regarding 
this  point. 

The  only  cases  which  are  at  all  similar  to  ours  are  the  ones 
which  refer  to  intracranial  complications.  Here  the  occur- 
rence of  the  metastatic  brain  abscess  is  the  predominating 
type.  .\s  seen  in  other  parts  of  the  body,  the  infection  causes 
the  development  of  nodules  and  larger  masses  of  granuloma- 
tous tissue  around  the  invading  parasites.  These  masses  may 
cicatrize  or  break  down  into  abscesses. 

Speaking  generally,  it  may  be  said  that  the  streptotricheae 
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which  are  the  cause  of  human  infection  are  not  of  themselves 
apt  to  produce  any  very  marked  constitutional  symptoms  or 
effects,  either  by  the  secretion  of  actively  virulent  toxins  or 
by  the  production  of  like  bodies  by  decomposition  of  the  tis- 
sue in  which  they  may  be  growing. 

The  uncomplicated  action  of  the  streptotricheae,  then,  is  not 
usually  manifested  by  severe  general  symptoms,  but  rather  in 
the  physical  results  of  the  tissues  actually  infected.  Gen- 
erally it  is  only  when  the  granulomatous  tissue,  having  broken 
down,  has  become  the  seat  of  infection,  or  secondary  infection 
by  pyogenic  cocci  or  other  organism  which  secrete  toxins  hav- 
ing a  marked  general  effect,  that  the  wasting  and  more  severe 
constitutional  symptoms  which  occur  in  advanced  cases  of 
streptotrichosis  are  seen. 

This  general  review,  then,  will  serve  to  introduce  the  case 
in  hand  and  serve  as  a  basis  for  the  consideration  of  some  new 
points  which  it  seems  to  illustrate. 

C.  Q.,  Italian,  twenty-five  years  old.  Admitted  to  the  San 
Francisco  Polyclinic  and  Postgraduate  School's  service  at  the 
San  Francisco  City  and  County  Hospital,  June  15,  1912.  Died 
on  same  date.  The  patient  was  admitted  with  the  general 
diagnosis  of  gonorrheal  ophthalmia. 

Past  History. — Sensorium  of  patient  entirely  clear,  all  ques- 
tions answered  by  aid  of  interpreter.  Patient  has  been  ill  for 
about  forty-five  days.  At  that  time  he  had  an  attack  of  right 
sided  earache  with  a  discharge  of  reddish,  foul  smelling  pus. 
He  gives  history  of  repeated  attacks  of  otorrhea  since  child- 
hood, with  periods  of  what  he  considered  complete  cessation  of 
all  symptoms. 

About  twenty-one  days  ago  he  had  an  attack  of  vomiting, 
dizziness,  sweating  and  unsteadiness  of  gait.  He  had  no 
chills,  but  he  himself  noted  stiffness  of  neck.  At  this  time  he 
was  admitted  to  a  local  hospital,  where  he  was  treated  for 
meningitis  with  five  injections  of  the  original  Schafer's  serum 
without  any  apparent  benefit.  June  11th,  a  beginning  exoph- 
thalmus  was  noted.  The  nose  was  examined  for  a  suspected 
sinus  infection,  but  unfortunately  the  ears  were  not  exam- 
ined. At  this  time  the  eye  grounds  were  pronounced  normal. 
The  patient  was  discharged  from  the  hospital  the  following 
day  because  of  lack  of  funds.     June  13th,  patient  had  acute 
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attack  of  dizziness,  nausea,  vomiting,  severe  disturbance  of 
equilibrium,  followed  by  severe  chili. 

General  Examination. — Small,  delicately  built  man,  unable 
to  speak  English,  sensorium  absolutely  clear.  Temperature 
102.^  pulse  100,  full  and  bounding.  Neck  absolutely  rigid. 
High  grade  of  double  exophthalmus.  Incomplete  closure  of 
eyelids.  Lies  flat  on  back,  takes  no  notice  of  surroundings, 
unless  spoken  to,  and  continuously  moans  from  pain  in  head. 
Locates  intense  headache  behind  eyes  and  over  frontal  lobes. 

Physical  Examination. — Chest. — Loud  crepitant  rales  on 
both  sides. 

Heart. — Sounds  fairly  strong,  rapid  and  no  murmurs. 

Reflexes. — \>ry  slight  knee  jerk  right,  absent  left.  Ab- 
dominal reflex  absent.  Tendon  reflex  absent.  Kernig's  sign 
present,  positive  and  marked.     Xo  Babinsky. 

L'rine.— Slight  amount  of  albumin,   otherwise   normal. 

Blood.— Reds  4.500,000.  Whites  45,000.  Polymorphonu- 
clear 84  per  cent. 

Spinal  Puncture. — Fluid  under  great  pressure,  turbid,  many 
white  cells.  Repeated  st^ns  show  no  bacteria  and  no  growth 
on  several  media. 

Examination  of  Eyes.  (Dr.  Vard  Hulen.)-r-Marked  double 
exophthalmus,  equal  on  both  sides.  Eyes  divergent.  Intense 
chemosis,  especially  in  lower  part  of  ocular  conjunctiva.  Ex- 
triemely  well  marked  swelling  between  eyes,  extending  up  over 
the  skin  of  forehead.  The  skin  is  hot,  red  in  color  and  brawny 
to  the  touch.  There  is  marked  pressure  sensitiveness  at  this 
point,  but  nowhere  else. 

Pupils  normal  in  size  and  reaction.  Vision,  O.  D.,  12/200; 
O.  S.,  8/200.  Cornea  clear  except  little  haziness  of  both  lower 
margins.     Atropin  dilates  pupils  evenly  and  widely. 

Ophthalmoscopic  Findings. — Extensive  neuroretinitis  with 
marked  retinal  edema.     No  signs  of  choked  disc. 

Clinical  Diagnosis. — Secondary  orbital  cellulitis.  No  fluc- 
tuation of  tissue  around  eyes.  No  diagnosis  of  intracranial 
complications  possible  from  background  findings. 

Examination  of  Ears.  (Dr.  Henry  Horn.) — Left  ear  nor- 
mal. Right  ear:  Very  slight  tenderness  over  right  mastoid, 
no  swelling  or  edema.  Some  tenderness  along  right  jugular. 
Right  submaxillary  gland  somewhat  swollen.  External  canal 
filled  with  whitish  debris,  small  amount  of  pus.  no  odor.     Ear 
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washed.  Total  clestructiori  of  drum ;  middle  ear  some  smaller 
than  usual  on  account  of  swollen  mucous  membrane.  Upper 
part  of  external  canal  somewhat  sunken.  Weber  to  left.  Bone 
conduction  slightly  shortened  (?).  Rinne  negative.  Hears 
loud  shouts,  with  Barany  apparatus  in  other  ear.  Five  min- 
utes' irrigation  with  cold  water  produces  no  nystagmus  and  no 
dizziness.     Xo. spontaneous  nystagmus. 

Operation. — Ether  narcosis,  one  hour  and  thirty  minutes. 
Patient  left  table  in  fine  shape.  Pulse  and  respiration  good. 
Rapid  sinking  and  death  after  few  hours. 

The  fact  that  the  eye  examination  gave  the  impression  that 
the  exophthalmus  was  not  due  to  an  intracranial  complication, 
but  due.  to  an  orbital  cellulitis,  and  the  evident  involvement 
of  the  sigmoid  sinus  and  right  jugular,  the  fair  condition  of 
the  patient  and  the  free  sensorium,  combined  with  the  abso- 
lutely fatal  prognosis  without  operative  interference,  were  the 
indications  for  operation. 

Mastoid  Operation. — Usual  incision.  Soft  parts  not  swoll- 
en. Few  if  any  cells  in  mastoid  tip  involved.  Sinus  located 
far  forward  and  only  a  few  millimeters  from  the  external  bony 
canal.  In  spite  of  most  careful  search  no  antrum  could  be 
found  at  operation.  (Its  absence  was  afterwards  confirmed 
at  autopsy.)  ]\Iiddle  ear  filled  with  whitish  debris,  which  did 
not  give  the  impression  of  cholesteatoma,  and  on  the  other 
hand  did  not  resemble  any  pus  collection  which  the  author  had 
ever  seen. 

Sinus  Operation. — Sinus  laid  free  for  an  inch  or  more.  The 
wall  of  the  sigmoid  sinus  was  entirely  broken  down,  the  clot 
had  disintegrated  and  was  filled  with  yellowish  debris  without 
odor.  The  thrombotic  process  evidently  extended  into  the  bulb 
and  the  same  was  rapidly  and  thoroughly  laid  free.  It  was 
seen  that  the  jugular  would  have  to  be  explored,  so  the  un- 
covering of  the  lateral  sinus  was  first  extended  about  an  inch 
toward  the  torcular,  or  until  free  bleeding  occurred,  and  this 
was  controlled  with  iodoform  gauze  tampon.  The  character 
of  the  thrombus  changed  completely  as  the  torcular  was  ap- 
proached, from  a  septic,  markedly  purulent  mass  to  a  reddish 
blood  clot,  which  was  not  broken  down.  The  free  bleeding 
then  occurred. 

Ligation  of  the  Jugular. — Incision  from  angle  of  jaw  to 
clavicle,  along  the  anterior  border  of  the  sternomastoid  mus- 
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cle.  Large  mass  of  infected  glands  in  upper  third  of  neck 
had  to  be  dissected  free  in  order  to  expose  jugular.  Facial 
vein  ligated,  although  it  was  not  thrombosed.  Ligation  as 
close  to  clavicle  as  possible,  evidently  well  beyond  thrombus. 
The  entire  vein  was  thrombosed  with  the  same  reddish  clot 
as  found  near  torcular,  and  was  removed  en  bloc.  Bulb  washed 
out  from  above.  Upper  end  of  vein  sewed  to  upper  angle  of 
skin  incision,  after  the  method  of  Alexander.  Wound  closed, 
free  drainage  from  lower  angle. 

The  operative  findings  proved  without  doubt  that  we  had  to 
do  with  a  far  more  extensive  sinus  involvement  than  was  pos- 
sible to  correct  surgically,  and  as  the  patient's  general  condi- 
tion was  good  he  was  sent  to  ward.  Surgical  shock  showed 
itself  almost  immediately,  and  the  patient  died  in  a  few  hours 
without  recovering  consciousness. 

The  autopsy  was  made  through  the  courtesy  of  Prof.  Wm. 
Ophuls,  of  Stanford  University,  the  findings  were  dictated  to 
his  own  clerk,  and  the  subsequent  microscopic  work  was  done 
by  him  personally.  I  take  this  opportunity  of  expressing  my 
great  gratitude  for  his  generosity  in  allowing  me  to  use  the 
results  of  his  work.  There  was  no  indication  at  the  autopsy 
that  we  had  to  do  with  anything  more  than  an  ordinary  septic 
infection,  and  it  was  only  by  the  thorough  method  which  all 
cases  are  carefully  worked  out  in  the  pathologic  laboratories 
of  Stanford  University  that  the  true  etiologic  factor  in  this 
case  was  discovered. 

Xecropsy  Report. —  (Prof.  Wm.  Ophuls).  Strongly  built, 
rather  poorly  nourished  man,  of  about  thirty  years  of  age. 
There  is  a  very  marked  exophthalmus  so  that  the  lids  cannot 
close.  The  opening  of  the  lids  at  present  is  about  1  cm.  The 
conjunctiv?e  are  extremely  hyperemic  and  edematous.  There 
are  large  hemorrhages  around  the  cornea.  The  lids  are  also 
congested  and  edematous.  There  is  marked  passive  congestion 
of  the  lips,  of  left  ear,  and  of  upper  part  of  neck.  No  palpa- 
ble enlargement  of  the  superficial  lymph  glands.  No  edema. 
There  is  a  slight  yellow  discoloration  of  the  conjunctivae  and 
skin  of  neck  and  shoulders. 

In  back  of  ear  there  is  a  deep  wound  about  5  cm.  in  diame- 
ter, and  extending  from  that  posteriorly,  an  incision  about  6 
cm.  long.  Wound  is  packed  \\4th  gauze.  The  wound  extends 
through  the  bone  to  the  dura  mater,  and  the  dura  is  exposed 
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over  a  large  distance.  The  transverse  sinus  is  opened  for  a 
distance  of  1  cm.,  sigmoid  sinus  exposed  to  bulb  of  jugular 
vein. 

On  the  right  side  of  the  neck  there  is  a  longitudinal  incision 
reaching  from  the  angle  of  the  jaw  down  to  the  sternoclavicular 
joint  on  the  right  side.  The  woimd  is  drained  with  cigarette 
drain.  At  the  bottom  of  the  wound  the  large  vessels  are  ex- 
posed. The  jugular  vein  has  been  resected  practically  for 
the  whole  distance;  the  upper  end  is  sutured  into  the  wound. 
One  of  the  submaxillary  lymph  glands  is  moderately  enlarged, 
grayish  red  and  moist. 

Skull  cap  normal.  One  of  the  pacchionian  granulations 
near  the  longitudinal  fissure  extends  very  far  into  the  bone,  the 
posterior  part  of  the  longitudinal  sinus  has  some  soft  clots  and 
turbid  bloody  liquid.  The  dura  mater  is  rather  tense  on  both 
sides.  Pia  mater  on  right  side  shows  marked  diffuse  hyper- 
emia and  some  edema.  The  hyperemia  is  even  more  marked 
of  left  side.  Pia  mater  at  base  is  also  hyperemic  and  edema- 
tous. The  right  anterior  half  of  the  pons  shows  a  very  dis- 
tinct yellowish  purulent  infiltration  ;  the  same  posteriorlv,  about 
the  middle  of  lower  surface  of  left  hemisphere  of  cerebellum 
near  the  median  line.  On  pressure  upon  cavernous  sinus  on 
either  side  there  is  a  drop  of  pus  discharged  at  its  junction 
with  the  petrosus  superior.  The  transverse  sinus  on  both 
sides  is  also  filled  with  thick  purulent  material.  Same  con- 
dition in  the  sigmoid  sinus  on  the  left  side. 

Soft  tissues  underneath  the  roof  of  the  left  orbit  are  full  of 
pus,  and  there  are  numerous  accumulations  of  pus  underneath 
in  the  muscles.  Sam.e  condition  on  the  right  side.  Jugular 
vein  on  left  side  of  neck  is  free.  Right  jugular  vein  is  free 
below  point  of  resection. 

Brain  normal,  except  for  hyperemia  and  .edema. 

There  is  a  marked  atrophy  of  subcutaneous  fatty  tissue,  the 
muscles  are  poorly  developed.  Stomach  and  liver  in  normal 
position.  Transverse  colon  forms  a  A'-shaped  loop  and  very 
nearly  reaches  the  symphysis.  Few  drops  of  fluid  in  peri- 
toneal cavity. 

Diaphragm. — Fifth  rib  both  sides.  Chest  is  rather  poorly 
arched,  long,  symmetric.  Pleart.  about  three- fourths  normal 
size.  Soft  postmortem  clot  in  pulmonary  artery.  The  heart 
valves  are  normal.     Aorta  is  small.     Man}'^  small  yellow  spots 
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in  intima.  The  bronchi  are  somewhat  hyperemic  and  contain 
some  mucus.  The  pulmonarj'  tissue  is  normal.  There  is  a 
small  superficial  scar  at  the  right  apex.  Right  lung  same  as 
the  left. 

Spleen  measures  one  and  one-half  times  normal  size.  Pulp 
is  soft,  of  light  grayish  brown  color. 

Left  adrenal  is  normal. 

Left  kidney  slightly  swollen.     Cortex  is  somewhat  opaque. 

Right  kidney,  same  as  left. 

Pancreas,  duodenum,  stomach,  normal. 

Liver,  tissue  h}-peremic  and  moist,  somewhat  opaque. 

The  rest  of  the  aorta  like  the  beginning. 

Diagnosis. — Purulent  otitis  media  right  side  (streptothrix 
infection).  Septic  thrombosis  of  sigmoid  sinus,  of  right  jug- 
ular, of  both  transverse  sinuses,  posterior  part  of  longitudinal 
sinus,  both  cavernous  sinuses.  Phlegmon  of  both  orbits. 
Double  exophthalmos.  Purulent  meningitis.  Hypoplasia  of 
heart  and  aorta.  Fatty  spots  in  intima.  Parenchymatous  de- 
generation of  kidneys  and  liver.  Septic  spleen.  Terminal 
icterus.  Smears  were  made  from  infected  sinuses,  the  men- 
inges and  from  pus  in  left  orbit.  They  all  show  many  partly 
degenerated  polymorphonuclear  leucocytes,  few  lymphocj'tes, 
many  large  mononuclear  phagocytes.  In  some  of  the  smears, 
especially  in  those  from  the  left  orbit,  a  moderate  number  of 
ver\-  fine,  Gram  positive,  somewhat  irregularly  staining  fila- 
ments with  true  branching.  They  are  single  or  matted  to- 
gether in  branches,  mostly  extracellular.  Xo  other  bacteria 
found,  in  spite  of  intense  staining  and  careful  search. 

Anatomic  Diagnosis. — Purulent  otitis  media  on  right  side 
(streptothrix  infection).  Septic  thrombosis  of  right  sigmoid 
sinus,  of  the  right  jugular,  of  both  transverse  sinuses,  posterior 
part  of  longitudinal  sinus,  left  sigmoid  sinus,  both  superior 
petrosal  sinuses,  both  cavernous  sinuses.  Phlegmon  of  both 
orbits.  Double  exophthalmus.  Purulent  meningitis.  Hypo- 
plasia of  heart,  kidneys  and  liver.  Septic  spleen.  Terminal 
icterus. 

Epikrisis- — This  "autopsia  in  vivo  et  in  mortuo''  would 
seem  not  only  to  enable  us  to  add  something  to  the  scarce  lit- 
erature of  the  intracranial  involvements  following  this  some»- 
what  rare  infection  due  to  the  streptotricheae,  but  also  to  draw 
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a  fairly  clear  picture  of  the  method  of  involvement  of  the 
cavernous  sinuses. 

As  far  as  a  careful  study  of  the  literature  goes,  there  has 
never  been  a  case  of  streptothrix  infection  reported  as  having 
had  its  origin  in  the  external  ear. 

The  two  most  completely  worked  out  cases  are  those  of 
Eppinger  and  Lohlein.  Both  started  as  pulmonary  conditions, 
and  later  by  metastatic  ways  produced  multiple  brain  abscesses. 
The  infection  of  the  great  brain  sinuses  by  this  organism 
seems  to  be  unknown. 

The  congenital  absence  of  the  antrum  in  our  case  is  certainly 
very  suggestive,  and  at  the  same  time  the  extraordinary  dis- 
placement forward  of  the  sinus,  to  within  a  few  millimeters 
of  the  external  bony  canal,  leads  one  to  the  enticing  theory 
that  the  infection  of  the  right  sigmoid  sinus  was  by  direct  con- 
tiguity. This  is  borne  out  by  the  fact  that  one  of  the  most 
characteristic  pathologic  features  of  a  streptothrix  infection  is 
its  socalled  perforative  tendency.  If,  for  example,  a  small 
area  of  the  pleura  is  involved,  it  may  pass  directly  through 
the  chest  wall  and  give  rise  to  an  external  abscess.  AMth  such 
a  well  known  clinical  tendency,  we  can  well  assume  that  the 
process  started  in  the  middle  ear  in  early  childhood,  and  by  a 
slow  process  of  ulceration  broke  down  the  few  millimeters  of 
protecting  bone  between  it  and  the  abnormally  placed  sinus, 
and  then  by  the  long  contact  wdth  the  wall  of  the  sinus  started 
the  thrombotic  process.  The  absence  of  the  antrum,  noted  at 
the  time  of  the  operation  and  later  confirmed  at  autopsy,  would 
be  additional  proof  that  the  process  was  always  confined  to 
the  middle  ear  until  later  in  life.  The  reason  why  the  pa- 
tient never  received  treatment  for  his  condition  Avas  because 
the  mastoid  was  never  involved,  and  the  sinus  trouble  was  the 
first  serious  complication  which  he  experiencd. 

It  is  also  to  be  noted  that  the  fever  curve  was  at  all  times 
remarkably  low  for  a  sinus  complaint  of  such  magnitude  and 
apparent  degree  of  purulent  degeneration,  and  the  very  few 
attacks  of  chills  would  seem  to  indicate  that  a  streptothrix 
infection  of  the  sinuses  does  not  give  rise  to  such  marked 
symptoms  as  does  a  streptococcus  infection.  Of  course,  the 
subsequent  microscopic  examination  with  the  continued  ab- 
sence of  true  bacteria  clearly  explains  why-  the  very  turbid 
spinal  fluid  gave  no  bacterial  content.     It  was  of  course  not 
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examined  for  streptothrix  at  the  time,  as  the  condition  was  ♦not 
then  ever  remotely  suspected. 

The  condition  of  the  cavernous  sinus  and  the  post-  and  peri- 
orbital tissues  showed  how  impossible  any  satisfactory  opera- 
tive procedure  would  have  been.  The  capsule  of  the  orbit  was 
so  tense  at  the  autopsy  that  when  a  puncture  was  made  with 
a  knife  the  pus  spurted  out  under  pressure.  In  this  connec- 
tion it  is  interesting  to  note  how  very  slight  were  the  changes 
observable  with  the  ophthalmoscope. 

It  does  not  seem  in  place  in  this  paper  to  discuss  the  various 
operative  measures  for  attacking  the  infections  of  the  cavern- 
ous sinuses.  It  would  seem  that  the  autopsy  proves  that  in 
such  a  case  as  this  operative  procedure  would  have  been  worse 
than  useless. 

The  autopsy  nndings,  however,  give  us  a  certain  right  to 
theorize  on  the  possible  method  by  which  the  infection  of  these 
sinuses  took  place.  In  the  diagrammatic  figure  show-n  in  figure 
1,  the  shaded  parts  shows  the  extent  of  the  involvement.  The 
fuller  details  were  noted  by  me  at  the  time  of  the  autopsy  for 
the  specific  purpose  of  tracing  the  mode  of  infection  of  the 
cavernous  sinuses,  and  do  not  appear  in  the  necropsy  report  of 
Prof.  Ophuls. 

The  most  striking  thing  about  the  appearance  of  the  sinuses 
was  the  fact  that  two  kinds  of  thrombi  could  be  distinguished, 
which  in  all  probability  were  different  stages  of  the  same  pro- 
cess, but  still  distinct  enough  to  show  in  which  direction  the 
thrombotic  process  was  extending.  First,  there  was  the  thick, 
yellow,  semifluid  purulent  thrombus,  which  filled  the  right 
transverse,  the  right  sigmoid,  the  right  bulb  and  part  of  the 
upper  part  of  the  right  jugular.  About  one  inch  from  the 
torcular.  or  at  the  point  that  the  operation  was  ended  and  free 
bleeding  commenced,  there  was  a  reddish  thrombus,  that  looked 
somewhat  like  a  postmortem  clot,  but  with  greater  consistency. 

The  purulent  t\pe  extended  up  the  right  superior  petrosal, 
did  not  seem  to  involve  the  inferior  petrosal,  invaded  the  sinus 
cavernosus  and  by  way  of  the  sinus  circularis  Ridleyi  involved 
the  whole  region  in  a  fluid  purulent  mass.  From  here  the 
infection  extended  to  the  periorbital  tissue,  turning  then  into 
bags  of  pus  under  great  pressure.  The  same  purulent  pro- 
cess now  descended  the  left  superior  petrosal,  involved  the  left 
sigmoid,  where  the  purulent  type  was  baited.    The  left  trans- 
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verse  and  the  left  bulbar  region  were  again  filled  with  the 
reddish,  nonpurulent  clot. 

It  seems  fair  to  assume  then  that  we  "have  to  deal  here 
with  a  cavernous  sinus  involvement  of  originally  otitic  origin, 
the  infection  extending  upwards  along  the  right  superior 
petrosal  against  the  stream  and  then  downward  with  the  stream 
to  the  opposite  side. 

The  careful  bacteriologic  examination  of  Prof.  Ophuls 
would  seem  to  indicate  that  the  infection  was  a  pure  strepto- 
thrix  infection,  with  the  addition  of  very  few  if  any  real  pus 
organisms.  The  preoperative  bacteriologic  examination  would 
seem  to  substantiate  this  condition. 
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Diagram  of  the  Sinuses.     From  Briihrs  "Diseases  of  the  Ear.' 

1.  Bulhus  oculi,  with  distended  pus  sac. 

2.  Vena  ophthalmica,  enormously  distended. 

3.  Sinus  cavernosus. 

4.  Sinus  circularis  Ridleyi. 

5.  Sinus  petrosus  superior. 

6.  Sinus  sigmoideus. 

7.  Sinus  lateralis. 

8.  Venae  jugularis. 

9.  Bulbus  venae  jugularis. 
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SUGGESTIVE    POINTS    OF    ANALOGY     BETWEEN 
OTOSCLEROSIS  AND  .\RTHRITIS  DEFORMANS.* 

By  John  F.  O'Malley,  F.  R.  C.  S., 

London. 

The  literature  of  chronic  nonsuppurative  diseases  of  the 
ear  and  joints  is  very  extensive,  and  for  the  purpose  of  con- 
sidering the  analog^'  indicated  by  the  title  of  this  paper,  I  am 
putting  fonvard  the  summary  or  gist  of  the  views  held  by 
many  of  the  best  known  authorities,  and  place  them  under 
headings  which  are  chosen  to  emphasize  the  numerous  points 
or  features  wherein  these  diseases  seem  to  have  a  striking 
similarity-. 

It  is  now  the  custom  for  many  writers  to  regard  arthritis 
deformans  as  a  group  of  diseases,  namely,  rheumatoid  ar- 
thritis, osteoarthritis,  and  spondylitis  deformans.  As  many  of 
the  most  exhaustive  descriptions  of  chronic  nonsuppurative 
joint  affections  are  given  under  the  title  arthritis  deformans,  I 
have  retained  this  form  of  nomenclature.*  It  is,  however,  a 
little  inconvenient,  as  it  gives  a  combined  picture  of  certain 
characteristics,  such  as  the  morbid  changes,  which  some  writ- 
ers separate  and  place  under  the  headings  of  rheumatoid  and 
osteoarthritis  respectively.  Painter^  calls  the  former  atrophic 
and  the  latter  h\T)ertrophic  arthritis. 

The  chronic  nonsuppurative  diseases  of  the  ear  which  should 
be  considered  fully,  to  complete  the  analog}*  with  arthritis 
deformans,  are  otosclerosis  and  chronic  adhesive  catarrhal 
processes,  or,  as  Kerrison-  calls  the  latter,  chronic  hyperplas- 
tic otitis  media.  As  this  would  necessitate  a  much  more  ex- 
tensive paper  than  the  time  at  my  disposal  here  permits,  I 
have  chosen  otosclerosis  alone  to  consider  fully,  but  will  refer 
in  my  conclusions  to  the  marked  analogy*  which.   I  submit. 

♦Read  before  the  Sections  of  Laryngology  and  Otology,  at  the 
Eighty-first  Annual  ileeting  of  the  British  Medical  Association,  held 
at  Brighton.  July,  1913. 
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exists  also  between  chronic  adhesive  processes  and  arthritis 
deformans. 

Lucae^  has  asserted  that  it  is  not  possible  to  separate  oto- 
sclerosis and  adhesive  catarrhal  processes  clinically,  but  Polit- 
zer"*  differs  from  this  view.  Most  present  day  otologists  seem 
to  be  of  the  same  opinion  as  Politzer,  but  many  of  the  fuller 
descriptions  of  otosclerosis  to  be  found  still  unavoidably  mix 
up  several  of  the  main  features  of  these  two  chronic  ear  affec- 
tions, as  is  done  in  chronic  diseases  of  joints. 

The  following  are  the  headings  under  which  points  of 
analogy  between  otosclerosis  and  arthritis  deformans  are 
shown :  Definition,  etiology,  course  of  disease,  symmetry,  tro- 
phic changes,  morbid  anatomy,  pathogeny,  and  lines  of  treat- 
ment. Bearing  upon  etiology,  the  influence  of  age,  sex,  hered- 
ity, race,  climate  and  other  diseases  and  conditions,  which  are 
said  to  act  as  exciting  causes  of  onset  or  exacerbations,  are 
considered,  and  finally  certain  conclusions  will  be  set  forth. 

DEFINITION. 

Otosclerosis. — Politzer  calls  otosclerosis  a  progressive  form 
of  deafness,  running  its  course  without  any  catarrhal  symp- 
toms and  presenting  an  entirely  different  character  from  the 
adhesive  processes  secondary  to  catarrh. 

Kerrison  gives  the  following  definition :  "The  term  oto- 
sclerosis is  employ&d  to  describe  the  condition  in  which,  inde- 
pendently of  the  health  or  intercurrent  disease  of  the  tym- 
panum, the  bony  capsule  surrounding  the  labyrinth  is  the  seat 
of  chronic  nonsuppurative  disease  interfering  with  the  func- 
tion of  hearing." 

Arthritis  Deformans. — Osler^  describes  it  as  a  chronic  dis- 
ease of  joints,  characterized  by  changes  in  the  synovial  mem- 
branes and  periarticular  tissues,  and  in  some  cases  by  atrophic 
and  hypertrophic  changes  in  bones. 

Keen®  refers  to  it  as  a  progressive  nonsuppurative  disease 
of  joints,  manifested  by  pain,  swelling  and  impaired  function, 
and  leading  to  stiffness  and  deformity. 

Llewellyn-Jones,'^  describing  osteoarthritis,  says  it  is  a 
chronic  oligoarticular  disease  of  joints,  the  widely  distributed 
form  of  which  is  most  common  in  women,  insidious  in  onset, 
running  a  slow,  progressive  course,  the  subjects  of  the  dis- 
ease being  usually  well  nourished. 
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AGE. 

Otosclerosis. — Gray®  says  that  it  is  most  frequent  in  middle 
life,  rare  under  twenty,  the  majority  of  cases  occurring  be- 
tween twenty  and  forty. 

The  commonest  age  incidence,  according  to  Milligan,®  is 
between  fifteen  and  thirty. 

Politzer  states  that  it  occurs  especially  often  in  elderly  peo- 
ple, often  in  young  healthy  individuals,  but  those  with  a 
hereditary  taint  have  symptoms  marked  at  ten  to  fifteen. 

Lake^'^  gives  the  greatest  incidence  as  occurring  in  young 
adult  life,  and  states  that  it  may  b^n  even  in  childhood. 

Arthritis  Deformans. — The  majority  of  Osier  and  McCrae's 
cases  occurred  between  twenty  and  forty  approximately.  Half 
their  cases  began  before  the  age  of  thirty  years. 

Llewellyn- Jones  gives  twenty  to  thirty  as  the  period  of 
greatest  age  incidence  for.  rheumatoid  arthritis,  and  says  that 
osteoarthritis  is  commonest  in  middle  and  late  life,  but  occurs 
in  young  females  and  even  in  children. 

The  majority  of  Garrod's"  cases  of  arthritis  deformans 
occurred  between  twenty  and  forty. 

Painter  says  that  rheumatoid  arthritis  is  a  disease  of  youth 
and  middle  life,  and  osteoarthritis  of  middle  and  late  adult 
Hfe. 

SEX. 

Otosclerosis. — Gray,  quoting  Bezold  and  Denker's  combined 
cases,  gives  60  per  cent  as  occurring  in  women.  Pierce^-  gives 
60  per  cent  also,  but  Yearsley's^'*  cases  were  as  high  as  83  per 
cent  in'  females. 

Politzer,  Lake  and  Milligan  state  that  females  are  more 
commonly  affected  than  males. 

Arthritis  Deformans. — Painter  says  that  osteoarthritis  is 
more  common  in  women  than  in  men,  but  is  more  crippling  in 
men,  as  the  smaller  joints  are  affected  in  women. 

In  Garrod's  500  cases  of  arthritis  deformans,  women  were 
affected  in  82  per  cent. 

In  Llewellyn- Jones'  240  cases  of  rheumatoid  arthritis,  83 
per  cent  occurred  in  women.  He  also  states  that  osteoarthritis 
is  more  common  in  females  than  in  males. 

Osier  and  McCrae,  as  well  as  Stewart,^*  give  50  per  cent  as 
the  incidence  in  women. 
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HEREDITY. 

Otosclerosis. — Bezold^^  found  a  history  of  heredity  in  32, 
Denker^"  in  40.5,  Siebenmann^'  in  33,  and  Pierce  in  71  per 
cent  of  their  cases. 

Korner  and  Hammerschlag  give  a  genealogic  tree  of  hve 
families  in  which  forty-three  cases  of  otosclerosis  occur. 

Arthritis  Deformans. — Garrod's  five  hundred  cases  gave  a 
family  history  of  joint  troubles  in  43  per  cent. 

Osier's  one  hundred  and  seventy  cases  gave  the  same  in  33 
per  cent,  and  lie  states  that  two  or  three  children  in  a  family 
may  be  affected. 

RACE. 

Neumann  states  that  otosclerosis  is  much  more  common  in 
the  white  race  than  in  the  negro,  and  Osier  makes  a  similar 
statement  regarding  racial  incidence  about  arthritis  deformans. 

CLIMATE    AND    CLIMATIC    CONDITIONS. 

Dryness  and  warmth  are  said  to  favorably  influence  the 
course  of  the  disease  in  rheumatoid  arthritis  and  chronic  ad- 
hesive processes,  and  dampness  and  cold  produce  an  injurious 
effect.  With  the  exception  of  the  benefit  derived  from  being 
out  of  doors,  climate  has  no  influence  over  otosclerosis  or 
osteoarthritis. 

COURSE    OF   THE   DISEASE. 

Otosclerosis.— Lake.  ^Milligan,  Gray  and  Politzer  say  that 
the  onset  may  be  slow  or  rapid,  the  course  progressive,  though 
sometimes  stationary  for  years,  but  may  be  arrested  sponta- 
neously with  a  fair  degree  of  hearing. 

Arthritis  Deformans. — The  onset  may  be  slow  or  rapid,  the 
course  progressive,  but  in  many  cases,  after  involving  two  or 
three  joints,  the  disease  becomes  arrested  and  no  further  de- 
velopment occurs. 

SYMIMETRY. 

Both  are  usually  bilateral,  but  one  side  is  more  advanced 
than  the  other  in  the  slowly  progressive  cases.  In  the  swiftly 
progressive  forms  early  symmetry  is  the  rule. 
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TROPHIC   CHANGES. 

< Otosclerosis.— Lake  gives  the  following:  The  external 
meatus  is  often  large,  due  to  change  in  the  subepithelial  tis- 
sues;  the  lining  skin  is  polished,  pale  and  devoid  of  cerumen; 
the  eustachian  tubes  are  large,  with  or  without  rhinitis  sicca, 
the  latter  being  frecjuently  associated  with  otosclerosis.  Less 
labyrinthine  fluids  or  their  entire  absence  in  cases  of  long 
duration. 

Politzer  also  mentions  atrophy  of  the  membrane,  and  the 
pale,  dry  condition  of  the  external  meatus,  devoid  of  secretion. 

Arthritis  Deformans. — Changes  in  the  skin  and  subcuta- 
neous tissues,  loss  of  hair,  alteration  in  the  nails,  early  local- 
ized sweats,  followed  later  by  cessation  of  this  function  over 
the  affected  areas,  sensory  and  calorific  disorders,  wasting 
of  muscles,  cartilage  and  bone. 

The  trophic  changes  just  enumerated  are  grouped  under 
arthritis  deformans  by  Osier  and  others,  but  Painter  and 
Llewellyn-Jones  seem  to  associate  them  exclusively  with  rheu- 
matoid arthritis. 

In  man\-  long  standing  cases  of  chronic  hyperplastic  otitis 
media,  one  finds  a  glossy,  thin,  flaccid,  transparent  membrane, 
through  which  the  details  of  the  inner  wall  of  the  cavum 
tympani  can  be  <liscemed ;  the  eustachian  tubes  are  wide  and 
free,  and  these  are  sometimes  accompanied  by  a  large,  smooth, 
dry  meatus,  devoid  of  cerumen. 

Are  these  trophic  phenomena  peculiar  to  chronic  hyper- 
plastic otitis  media  or  to  otosclerosis  or  to  both?  This  ques- 
tion cannot  be  conclusively  answered  at  present,  but  I  think 
it  is  probabfe  that  cases  of  typical  otosclerosis,  like  those  of 
osteoarthritis,  are  not  accompanied  by  any  special  trophic 
changes. 

MORBID  ANATOMY. 

Otosclerosis. — Lake  states  that  the  earliest  known  change 
is  a  mucoperiostitis  of  the  inner  wall  of  the  cavum  tympani. 
Tn  the  cases  in  which  the  terminal  lesions  were  examined, 
any  or  all  of  the  following  changes  were  found :  The  annu- 
lar ligament  had  disappeared  and  was  replaced  by  spongy 
bone,  the  cartilage  which  normally  covers  the  footplate  of  the 
stapes  and  surrounds  the  oval  window  had  disappeared  and 
was  replaced  by  new  bone.     Patches  of  osteoporosis  occurred 
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in  the  labyrinthine  capsule,  osteophytes  were  found  in  the  oval 
window,  some  of  which  were  intratympanic  and  others  intra- 
labyrinthine. 

Gray  says  that  the  disease  begins  by  the  absorption  of  bone, 
and  the  region  most  commonly  affected  is  supposed  to  be 
above  and  in  front  of  the  oval  window,  and  that  the  changes 
may  occur  in  any  part  of  the  temporal  bone  or  the  ossicles  or 
the  bones  of  the  head. 

Yearsley  points  out  that  the  annular  Hgament  is  widest  at 
its  anterior  superior  margin  and  that  the  greatest  degree  of 
movement  occurs  here,  and  that  perhaps  irritation  and  friction 
may  be  a  determining  cause  of  the  greater  incidence  at  this 
situation.  It  is  interesting  to  note  in  this  connection  that 
Painter  lays  special  emphasis  on  the  greater  incidence  of 
osteoarthritis  in  the  joints  most  commonly  used  by  athletes. 

Gray  further  describes  areas  of  bone  which  undergo  ab- 
sorption by  osteoclasts,  and  the  deposition  of  new  bone  by 
osteoblasts,  the  affected  areas  being  sharply  differentiated 
from  the  norma]  bone.  The  annular  ligament  and  cartilage 
disappear  and  are  ^replaced  by  spongy  bone  which  .shows  a 
strong  affinity  for  staining  reagents,  this  bone  becoming  dense 
later. 

Arthritis  Deformans. — The  following  is  a  summary  of  the 
morbid  changes  occurring  in  osteoarthritis  as  described  by 
Painter : 

The  synovial  membrane  shows  practically  no  change,  except 
about  spurs  which  form  at  the  junction  of  bone  and  cartilage. 
There  is  no  diffuse  infiltration  of  the  capsule,  as  in  rheumatoid 
arthritis.  The  cartilage  hypertrophies  at  the  edges,  spurs 
form  by  the  ossification  of  cartilage,  whose  cells  are  arranged 
in  columns  like  those  of  rickets,  at  the  junction  of  diaphyses 
and  epiphyses,  and  these  spurs  become  dense  bone  later. 

The  pathologic  changes  observed  by  Painter  in  rheumatoid 
arthritis  may  be  summarized  as  follows :  The  synovial  mem- 
branes are  infiltrated  and  thickened,  villi  form  and  may  ossify. 
The  involvement  of  cartilage  is  next  in  order  of  frequency, 
but  first  in  the  order  of  clinical  significance.  It  undergoes 
thinning,  loss  of  sheen,  striation  and  erosion.  The  bone  is 
last  affected,  there  is  loss  of  calcium  content,  the  iiltratra- 
becular  tissue  is  replaced  by  fat  and  fibrous  tissue,  the  tra- 
beculas  stand  out  on  section  and  are  smaller  and  fewer  in 
number.     There  is  no  evidence  of  necrosis. 
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Osier's  description  of  the  morbid  anatomy  of  arthritis 
deformans  is  briefly  as  follows:  The  synovial  membranes  are 
thickened  and  fringes  form,  the  periarticular  tissues  are  infil- 
trated and  swollen,  the  cartilage  becomes  soft  and  absorbed, 
or  may  disappear  and  be  replaced  by  fibrous  tissue  of  b6ne. 
The  bone  ends  become  smooth  and  eburnated  in  long  standing 
oases,  and  the  shafts  atrophy. 

New  bone  may  form  in  the  ligaments,  especially  in  the 
spine,  and  may  be  followed  by  bony  ankylosis,  the  latter  oc- 
curring commonly  in  the  vertebral  joints,  but  rarely  in  those 
of  the  extremities.  Muscles  undergo  rapid  atrophy,  and  a 
radiograph  shows  atrophy  and  hypertrophy  of  bone  and  ero- 
sion of  cartilage. 

Ironside  Bruce^*  points  out  that  in  early  cases  of  osteo- 
arthritis, areas  of  translucency,  sharply  marked  off  from  nor- 
mal bone,  can  be  seen  by  the  X-rays. 

It  will  be  observed  that  Painter  gives  the  pathologic  changes 
of  rheumatoid  and  osteoarthritis  separatfely,  whilst  Osier  gives 
them  combined  under  the  title  arthritis  deformans. 

In  rheumatoid  arthritis  the  soft  tissues  undergo  early  pro- 
liferation, to  be  followed  by  atrophy,  which  also  involves  car- 
tilage and  bone.  Hoffa  states  that  bony  proliferations,  when 
they  do  occur  in  rheumatoid  arthritis,  are  in  proportion  to  the 
amount  of  atrophy  that  has  taken  place,  and  he  w'ould  regard 
them  as  reparative.  (Llewellyn- Jones.)  In  osteoarthritis  the 
soft  tissues  are  practically  unaffected,  but  cartilage  proliferates 
and  goes  on  to  ossification,  with  the  formation  of  osteophytes. 
It  has  been  cbserv  ed  that  the  new  bone  formation  in  cases  of 
otosclerosis  is  more  than  sufficient  to  replace  the  old  bone  and 
cartilage  which  has  disappeared,  and  no  explanation  is  offered 
to  account  for  this  excess  of  new  growth. 

In  my  opinion  the  excess  of  new  bone  formation,  as  repre- 
sented by  osteoph\-tes  in  any  joint,  is  due  to  the  proliferation 
and  hypertrophy  of  cartilage  at  certain  points,  this  hyper- 
trophied  cartilage  becoming  ultimately  ossified. 

The  microscopic  pathologic  changes  given  by  Gray  in  his 
lucid  description  of  the  morbid  anatomy  of  otosclerosis  are 
practically  identical  with  the  physiologic  phenomena  of  ossi- 
fication in  any  cartilage  developing  bone,  from  the  osteoclastic 
and  osteoblastic  activity  down  to  the  greater  affinity  of  the 
new  bone  for  staining  reagents. 


1014  JOHN  F.  o'mallky. 

DISEASES    AND    CONDITIONS    SAID    TO    ACT    AS    EXCITING    CAUSES 
OF  ONSET    AND   EXACERBATIONS. 

The  following  list  of  diseases  and  other  conditions  have 
been  mentioned  as  causes  of  onset  and  exacerbations  in  both 
affections :  Syphilis,  tuberculosis,  gout,  rheumatism,  rickets, 
anemia,  tonsillitis,  exposure  to  cold  and  chill,  inflamed  pro- 
cesses in  the  nose,  nasopharynx  and  middle  ear,  puerperium, 
pregnancy  and  lactation,  anxiety,  sorrow,  depression  and  nurs- 
ing the  sick,  excess  of  alcohol  and  tobacco,  trauma  and 
arteriosclerosis. 

PATHOGENY. 

The  exact  pathogenesis  of  otosclerosis  and  arthritis  defor- 
mans is  unknown,  but  many  causse  have  been  suggested,  and 
these  may  be  conveniently  arranged  imder  infective,  nervous, 
vascular,  metabolic  and  traumatic  theories  of  origin,  any  or 
all  of  which  may  act. by  producing  nutritional  disturbances. 

OTOSCLEROSIS. 

Infective  Theory  (microbic ).— Inflammatory  middle  ear 
processes   ( Katz,^"  Habermann,-"  Scheibe,-'  Ballenger"-). 

Primary  osteitis  of  the  labyrinth  capsule  w  hich  is  independ- 
ent of  middle  ear  disease  (Politzer). 

Syphilis,  supported  by  Habermann,  but  disputed  by  Korner. 
Congenital  syphilis  is  considered  by  Lake  to  influence  onset. 

Toxic. — Stucky,  quoted  by  Kerrison,  suggests  that  toxins 
resulting  from  errors  of  diet  and  circulating  in  the  blood  are 
important  factors  in  the  progress  of  the  disease,  if  not  in  its 
causation. 

Apparently  against  the  infective  view  is  the  observation  put 
forward  by  Gray,  Politzer  and  ]\Ioos,-'"  that  otosclerosis  occurs 
without  any  trace  of  middle  ear  inflammation,  and  that  of 
Gradenigo  as  to  its  negative  bacteriology. 

Nervous  Theory. — Anxiety,  sorrow  and  depression  have 
been  suggested  by  Walb.^*  \¥alb  also  states  that  there  is  a 
greater  tendency  for  otosclerosis  to  develop  in  individuals 
who  are  subject  to  mental  affections  and  nervousness. 

Vascular  Theory. — Arteriosclerosis  as  a  cause  in  r.onie  cases 
is  suggested  by  Maupetit.-''  Habermann  found  the  foci  of 
the  disease  in  the  temporal  bone,  grouped  around  the"  blood 
vessels  entering  from  the  periosteum  of  the  tympanum.     Ane- 
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mia  as  a  factor  has  beai  mentioned  by  Dundas  Grant^'*  and 
Gray,  and  the  latter  also  describes  areas  of  necrosis. 

Metabolic  Theory. — Puerperium,  pregnancy  and  .lactation. 
Bezold  found  otosclerosis  associated  in  its  onset  with  the 
puerperium  in  18  per  cent  of  one  hundred  and  ninety  cases. 
Politzer,  Habermann  and  others  have  made  similar  observa- 
tions. 

Rickets  (Politzer),  gout  (Tonybet,  Buck  and  Argnano*'). 

Ossification    of    cartilage    cells    around    labyrinth    capsule  • 
(  Siebenmann). 

Part  of  a  general  sclerosis  of  the  submucous  tissue  of  the 
whole  respiratory  tract  (Lake). 

Traumatic  Theory. — Sudden  explosions,  or  injuries  to  the 
cranium,  may  increase  or  cause  sudden  deafness  in  these  cases 
(Politzer). 

ARTHRITIS  DEFORMANS. 

Infective  Theory  (microbic). — Organisms  found  in  joints 
(Bannatyne.-""  Poynton  and  Payne.-"  Occurrence  of  influenza 
and  gonorrhea  as  antecedent  affections.  Onset  soon  after 
tonsillitis  ( Bloodgood,^*^  Llewellyn- Jones,  Bannatyne). 

Apparently  against  this  view  are  the  observations  of  Painter 
and  ( )dery  Symes."^  who  were  unable  to  find  organisms  in  the 
majority  of  the  aftected  joints  which  were  examined  by  them. 

Toxic. — A  toxic  trophoneurosis  (Tessier^-),  an  autotoxemia 
(Tubby^^).  a  cerebrospinal  toxemia  (Llewellyn- J  ones). 

Oral  and  alimentary  sepsis  have  been  suggested  as  the 
commonest  source  of  the  various  types  of  toxemias. 

Xervous  Theory. — Worry,  fatigue  and  depressing  mental 
conditions.  Changes  found  in  the  anterior  cornua  of  the 
spinal  cord  (Folli,^*  Mott,"*'  Bannatyne,  Latham'®).  Lesions 
found  in  the  peripheral  nerves  of  joints  (Pitres  and.Car- 
riere"" ) .  The  nervous  theor)-  is  said  by  StengeP"  and  others 
to  explain  the  articular  changes,  the  muscular  atrophy  and  the 
trophic  disturbances  in  the  skin. 

\  ascular  Theory. — Arteriosclerosis  is  .mentioned  as  a  cause 
of  osteoarthritis  by  Billroth,*"  Tessier  and  Lancereaux.  Ane- 
mia is  said  to  be  present  at  the  onset  or  during  the  course  of 
the  disease  in  osteoarthritis.  Ck)ldthwait  is  of  opinion  that  the 
blood  in  osteoarthritis  shows  no  special  changes,  and  this  view 
seems  to  be  supported  by  the  observations  of,  Ei^ing,*^  who 
made  a  careful  blood  examination  in  twent}'  cases  aflFected 
bv  the  disease. 
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I  am  not  aware  that  this  point  has  been  fully  tested  in  cases 
of  otosclerosis  whose  appearance  indicate  the  condition  of 
anemia.  . 

Metabolic  Theory. — Pregnancy,  lactation,  puerperium  and 
the  menopause,  thyroid,  ovarian  and  uterine  disturbances. 
Loss  of  calcium  content  in  the  bones,  and  the  greater  output 
than  intake  of  calcium  salts  during  the  active  period  of  the 
disease  in  rheumatoid  arthritis  (Painter).  That  the  disease 
is  due  to  a  condition  of  acidosis  (Barr/-  King*^). 

Traumatic  Theory. — Godlee^*  states  that  a  severe  injury  in 
youth  may  determine  an  attack  of  osteoarthritis  later  in  life. 
Painter  points  out  the  frequency  of  osteoarthritis  in  the  most 
commonly  used  joints  of  athletes. 

■  •  LINES  OF  TREATMENT. 

The  same-  or  equivalent  lines  of  treatment  have  been  sug- 
gested in  both  affections. 
Otosclerosis. — 

Drugs. — Pot.   iod.,   iron,    arsenic,    thyroid    and    thymus 

extracts,  phosphorus,  mercury. 
Injections. — Fibrolysin,  vaccines,  intratympanic  oils,  etc. 
Mechanical  and   Surgical. — Pneumomassage,  probe  mas- 
sage, stapedectomy. 
•  Counter  Irritation. — Blistering,  etc. 
Arthritis  Deformans. — 

Drugs. — Pot.   iod.,    iron,    arsenic,    thyroid    and    thymus 

extracts,  etc. 
Injections. — Fibrolysin,  vaccines,  intraarticular  injections 
of  sterilized  vaselin  (Buedinger*°).  , 

Mechanical  and   Surgical. — Massage,  arthrectomy,  cheil- 

otomy  (Handley  and  Ball**'), 
tounter  Irritation. — Cautery,  blistering. 

CONCLUSIONS. 

The  following  are  .the  conclusions  at  which  I  have  arrived : 

1.  That  chronic  adhesive  processes  of  the  ear,  or,  as  Ker- 
rison  calls  it,  chronic  hyperplastic  otitis  media,  is  rheumatoid 
arthritis  affecting  the  organ  of  hearing. 

2.  That  otosclerosis  is  osteoarthritis  of  the  stapediovestibu- 
lar  articulation  and  of  the  bony  labyrinthine  capsule. 

Dundas  Grant  has  noted  the  frequent  association  of  the  two 
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diseases  in  the  same  individual,  and  the  occurrence  of  osteo- 
arthritis in  the  female  progenitor  of  many  of  the  subjects  of 
otosclerosis. 

3.  That  the  morbid  changes  of  chronic  hyperplastic  otitis 
media  and  rheumatoid  arthritis  are  practically  identical,  and 
those  found  in  typical  otosclerosis  are  similar  to  those  found 
in  osteoarthritis  and  spondylitis  deformans. 

4.  That  as  all  the  affected  structures  are  developmentally, 
anatomically  and  physiologically  alike,  and  when  in  these 
structures  identical  types  of  destructive  and  reparative  changes 
occur,  the  natural  inference  to  be  drawn  is  that  these  processes 
are  the  result  of  a  common  pathogenesis. 

It  may  be  urged  that  it  is  incorrect  to  try  and  establish  an 
analogy  between  other  articulations  and  that  of  the  stapes  in 
the  oval  window,  but  I  submit  that  the  analogy  is  complete 
from  every  standpoint.  The  periotic  portion  of  the  temporal 
bone  is  developed  in  cartilage  around  the  auditory  capsule,  and 
in  this  respect  is  similar  to  other  cartilage  bones.  Anatom- 
ically, the  similarity  is  also  complete.  In  ordinary  joints  of 
the  extremities  we  find  bone  covered  by  hyalin  cartilage,  and 
when  a  joint  cavity  exists,  synovial  fluid  is  present.  Synovial 
fluid,  according  to  Halliburton,  is  viscid,  rich  lymph  plus  mu- 
cinoid  material.  It  is  secreted  by  the  cells  lining  the  synovial 
membrane,  and  its  viscidity  is  due  to  the  presence  of  mucin. 
In  the  absence  of  a  joint  cavity  the  bony  skeletal  elements,  for 
the  purpose  of  greater  stability,  are  linked  together  by  fibrous 
tissue  or  fibrocartilage,  as  in  the  case  of  the  vertebral  column 
in  the  mid-dorsal  or  lumbar  region.  (There  are  small  synovial 
cavities  in  the  cervical  region  between  the  lateral  portions  of 
the  bodies.)  The  stapediovestibular  joint  is  similar  to  a  mid- 
dorsal  articulation.  The  osseous  labyrinth  is  a  cartilage  de- 
veloped bone,  and  hyalin  cartilage  is  found  round  the  margin 
of  the  oval  window  and  on  the  edge  and  vestibular  aspect  of 
the  footplate  of  the  stapes.  The  bony  labyrinth  walls  contain 
interglobular  cavities  enclosing  remnants  of  cartilage  (Years- 
ley,  quoting  Manasse.) 

The  annular  ligament  is  a  fibrous  structure  which  holds  the 
stapes  in  position  in  the  oval  window.  The  perilymph,  accord- 
ing to  Halliburton,  is  a  viscid  fluid,  not  pure  lymph,  as  it  con- 
tains mucin,  which  is  the  cause  of  its  viscidity,*  Physiolog- 
ically, a  common  joint  possesses  the  double  function  of  being 
a  sense  organ  of  relative  position  and  an  organ  of  locomotion. 
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The  labyrinth  contains  a  sense  organ  of  relative  position  for 
the  head  and  the  organ  of  hearing,  the  latter  depending  for 
the  conduction  of  sounds  on  a  system  of  joints. 

5.  That  when,  in  addition  to  the  identity  of  morbid  anatomy, 
we  find  a  striking  analogy  between  the  two  diseases  in  the 
points  of  age,  sex,  race,  hereditary  incidence,  symmetry  of 
lesion,  trophic  changes,  course,  associated  diseases  and  condi- 
tions which  are  said  to  influence  onset  and  exacerbations, 
pathogeny  and  lines  of  treatment,  the  above  seems  to  me  to 
be  the  only  conclusion  to  which  an  unbiased  observer  can  come. 

6.  That  in  all  the  morbid  changes  there  are  two  outstanding 
features,  namely,  atrophy  and  hypertrophy,  running  side  by 
side  or  alternating,  the  atrophy  being  an  active  process  as  well 
as  the  hypertrophy. 

7.  That  in  the  case  of  chronic  hyperplastic  otitis  media  and 
rheumatoid  arthritis  we  find  the  most  marked  activity  of  the 
disease  in  the  soft  or  clothing  tissues,  which  first  undergo 
thickening,  to  be  frequently  followed  by  atrophy,  the  latter 
ultimately  involving  the  supporting  structures. 

8.  That  in  the  case  of  otosclerosis  and  osteoarthritis  the  most 
marked  activity  of  the  pathologic  changes  is  in  the  firm  or  sup- 
porting tissues,  the  cartilage  undergoing  proliferation  and 
ossification,  with  the  formation  of  osteophytic  overgrowths. 
The  juxtaposition  of  hyalin  cartilage  and  bone  appears  to 
ofl^er  the  most  favorable  anatomic  site  of  election  at  which 
these  morbid  processes  take  place. 

If  this  view  is  correct,  the  included  remnants  of  cartilage 
described  by  Mana^se  as  being  present  in  the  osseous  laby- 
rinthine wall  afford  the  necessary  juxtaposition  of  the  two 
tissues,  and  would  explain  the  incidence  of  the  patches  of  oto- 
scl erotic  disease  found  scattered  throughout  the  petrous  por- 
tion of  the  temporal  bone. 

9.  That  the  essential  pathogenic  factor  underlying  an  active 
atrophy  and  hypertrophy  can  l>e  only  one.  namely,  nutritional, 
although  the  conditions  which  may  cause  nutritive  disturbances 
are  manifold. 

10.  That  as  nutritional  disturbances  in  tissues  can  be  brought 
alx>ut  bv  infective,  vascular,  nervous,  traumatic  and  metabolic 
influences,  either  or  all  of  which  may  be  acting  in  any  given 
case,  it  is.  flicrefore.  impossible'  to  fit  otosclerosis  and  osteo- 
arthritis into  one  airtight,  pathogenic  compartment. 

I  am,  however,  of    the  opinion    that  the    essential '  factor 
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underlying  the  morbid  changes  is  a  chemical  one.  afltecting  the 
nutritive  stability  of  developing  and  fully  developed  bone  and 
cartilage,  comparable  to  the  rachitic  phenomena  which  occur 
in  developing  osseous  tissues,  but  as  to  how  these  chemical 
disturbances  are  actually  initiated,  it  is  at  present  not  possible 
to  explain. 
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LX. 

COMPLICATIONS   THAT  MAY   ARISE  DURING   OR 

AFTER  THE  SUBMUCOUS  OPERATION  FOR 

THE  CORRECTION  OF  SEPTAL 

DEVIATIONS. 

By  Gkorge  W.  Mackenzie,  M.  D., 

Philadelphia. 

The  operation  referred  to  is  the  submucous  resection  after 
Killian,  occasionally  modified,  but  slightly,  according  to  the 
indications  in  individual  cases. 

It  is  only  after  an  experience  of  eight  years,  during  which 
time  about  386  cases  have  been  operated  upon,  that  I  feel 
justified  in  writing  upon  the  subject.  I  might  add,  too,  the 
experience  obtained  in  controlling  student  physicians  in  their 
attempts  at  the  operation. 

To  me  the  most  dreaded  complication  is  infection,  the  pre- 
vention of  which  prompts  me  to  outline  briefly  the  technic 
employed  in  preparing  the  tables,  instruments  and  patient,  to- 
gether with  a  description  of  the  operation. 

All  instruments  but  the  sharp  cutting  ones  are  collected  and 
put  into  the  sterilizer,  together  with  a  small  enamel  cup  which 
is  to  hold  the  Schleich's  solution.  The  scalpel,  the  swivel  knife 
and  the  needle  of  the  infiltrating  syringe  are  put  into  a  separate 
tray  containing  lysol  solution  or  alcohol.  Two  glass-topped 
tables  are  cleansed,  first  with  bichlorid  solution  (1  to  500)  and 
then  with  95  per  cent  alcohol.  Towels  are  not  used.  The 
table  on  the  operator's  right  hand  side  is  to  hold  the  instru- 
ments, the  table  on  the  left  is  for  cotton,  gauze  strips, 
Schleich's  solution,  and  the  instruments  for  their  administra- 
tion, together  with  one  nasal  forcep  to  be  used  by  the  assist- 
ant in  mopping  or  supplying  mops  to  be  used  by  the  operator. 

The  patient  is  directed  to  wash  his  face  thoroughly  with 
soap  and  water,  with  particular  attention  paid  to  the  region 
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.of  the  mouth  and  nose,  aft-er  which  the  face  is  gently  mopped 
with  alcohol.  The  patient's  collar  is  loosened,  a  long  sterilized 
rubber  apron  is  put  on,  and  the  head  covered  with  a  sterile 
cap.  He  is  then  directed  to  sit  on  the  chair  between  the 
two  tables.  The  operator  and  assistant  put  on  short  sleeved 
sterile  coats  or  gowns.  They  then  scrub  up  thoroughly  for 
five  minutes  with  pumice  soap  and  warm  water,  followed  by  a 
dip  in  alcohol.  The  head  mirror  is  mopped  off  with  alcohol, 
using  caution  to  prevent  the  solution  from  getting  through  to 
the  under  surface  of  the  mirror,  after  having  once  ruined  a 
mirror  by  immersion  in  alcohol. 

The  assistant  cuts  a  one  inch  sterilized  gauze  bandage  into 
strips  about  eight  or  ten  inches  long,  to  be  used  as  mops,  and 
later  for  dressings.  The  nurse  mixes  the  Schleich's  solution,  a 
powder  containing  morphin  muriate  .005,  cocain.  mur.  0.1, 
sodii  chlorid  0.2.  which  is  dissolved  in  100  cc.  of  hot  sterile 
water  to  which  is  added  ten  drops  of  adrenalin  (1  to  1000). 
After  two  or  three  preliminary  applications  of  20  per  cent 
cocain  are  made,  at  intervals  of  three  minutes,  the  injection 
of  Schleich's  solution  is  begun,  using  a  Reiner  or  Record  syringe 
(Capacity  thirty  minims),  fitted  with  a  fairly  large  bored  rein- 
forced needle.  The  first  syringeful  is  injected  submucously, 
as  far  back  on  one  side  as  possible,  followed  by  a  second,  1.5 
cm.  above,  below  or  in  front  of  the  first.  At  the  beginning 
the  solution  goes  into  the  tissues  very  slowly,  but  gradually 
it  goes  easier.  Both  sides  are  injected  until  all  of  the  mucous 
membrane  is  infiltrated  and  the  mucoperichondrium  and  muco- 
periosteum  are  fairly  loosened  from  the  underlying  cartilage 
or  bone.  By"  injecting  the  solution  thoroughly,  I  have  fre- 
quently been  able  to  loosen  the  periosteum  from  even  sharp 
ridges.  In  the  case  of  ridges  it  is  well  to  inject  thoroughly 
both  above  and  below  them.  The  fact  is  the  injection,  if  well 
done,  partly  accomplishes  the  first  step  of  the  operation.  In- 
jections are  made  all  the  way  anteriorly  to  the  tip  of  the  nose, 
occasionally  swelling  the  soft  tissues  of  the  tip,  making  the 
nose  appear  pudgy.  I  am  convinced  that  proper  infiltration 
makes  the  operation  less  painful  and  considerably  easier  to 
perform  than  the  mere  application  of  a  local  anesthetic  to  the 
mucous  membrane.  It  al?o  is  a  factor  in  reducing  the  length 
of  time  necessary  for  the  performance  of  the  operation. 

The  nurse  takes  her  position  behind  the  patient,  to  steady 
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and  support  the.  head  and  to  move.it  into  various  positions  as 
directed  by  the  operator.  A  bhmt  aneurism  needle,  which  1 
have  been  accustomed  to  use  as  a  hook,  is  introduced  into  the 
ri_s^ht  or  left  nostril,  depending  uix^n  the  side  from  which  the 
operation  is  to  be  performed.  The  nurse  holds  the  hook  by 
the  upper  extremity  of  the  handle,  in  such  a  manner  as  to  pre- 
vent her  hand  from  coming  in  contact  with  the  surgeon's  or 
interfering  in  any  way  with  his  movements. 

When  operating  from  the  left  side  the  index  finger  of  the 
surgeon's  left  hand  is  inserted  into  the  right  nostril,  pushing 
the  anterior  portion  of  the  cartilage  to  the  left,  while  the  thumb 
of  the  same  hand  pulls  or  twists  the  softer  tissues  to  the  right. 
This  exposes  the  anterior  edge  of  the  quadrangular  cartilage 
lo  the  best  possible  view  on  the  left  side ;  while,  at  the  same 
time,  the  mucous  membrane  is  drawn  forward  4  or  .S  mm.  from 
where  it  normally  belongs :  thus,  an  incision  made  through  the 
mucous  membrane  at  or  near  the  edge  of  the  cartilage  falls 
naturally  4  or  5  mm.  behind  the  anterior  edge  of  the  cartilage. 
Here  I  follow  the  plan  of  attempting  to  leave  a  narrow  strip 
(2  or  3  mm.)  of  the  anterior  edge  of  the  cartilage  intact. 

For  the  incision  T  use  a  short,  wide-bellied  ?^Iurphy  knife, 
and  endeavor  to  go  through  the  mucoperichondrium  with  the 
first  attempt,  but  more  often  it  requires  three  or  four.  I  do 
not  find  it  necessary  to  curve  the  incision,  as  many  operators 
do.  Where  the  incision,  in  spite  of  my  efforts,  is  too  short, 
I  lengthen  it,  after  partial  separation  with  the  raspatory.  A 
speculum  is  placed  into  the  left  side  and  the  nostril  dilated  ver- 
tically, using  the  blades  of  the  speculum  to  protect  the  nose 
against  undue  injury  with  the  knife.  With  the  speculum  in 
])lace,  and  the  assistant  holding  the  raspatory  in  the  pocket 
between  the  mucous  membrane  and  the  cartilage,  at  the  same 
time  using  traction  downward  and  laterahvard,  bringing  the 
upper  end  of  the  wound  considerably  down\vard,  I  am  enabled, 
with  the  cutting  edge  of  the  knife  directed  upward  and  median- 
ward,  to  lengthen  the  incision  2  or  3  mm.  Then  changing 
the  direction  of  traction,  the  incision  is  lengthened  downward. 
The  blades  of  the  speculum  stop  the  knife  from  cutting  the 
skin  on  the  inner  surface  of  the  nostril,  an  accident  that  is 
liable  to  occur  withotit  the  use  of  the  speculum  in  this  way. 

With  the  Killian  raspatory  (double  end)  the  mucous  mem- 
brane is  separated  from  the  cartilage  and  bone  to  or  beyond 
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all  the  deviated  parts.  Tn  fact,  if  the  infiltration  has  been 
thorough,  it  is  possible  to  go  over  the  apex  of  sharp  pointed 
spines  and  spurs  without  perforating  the  mucous  membrane ; 
of  course,  not  always.  After  thorough  preparation  of  one 
side  the  other  is  begiui.  To  reach  the  opposite  side  the  same 
Murphy  knife  is  used  to  make  the  incision  through  the  carti- 
lage down  to  the  mucous  membrane  of  the  right  side,  but  not 
through  it.  The  index  finger  and  thumb  of  the  left  hand  are 
applied  after  the  same  manner  as  was  done  in  beginning  the 
first  incision.  This  dislocates  the  edge  of  the  cartilage  pos- 
terior to  the  incision  to  the  left,  bringing  it  into  the  full  view 
of  the  operator,  who.  with  the  raspatory,  begins  to  separate  the 
cartilage  from  the  perichondrium  of  the  right  side,  following 
up  the  separation  as  thoroughly  as  on  the  left  side.  When 
the  mucous  membrane  of  both  sides  is  fairly  well  separated 
the  ordinary  Hajek  speculum  is  introduced,  one  blade  on  the 
left  side  between  the  mucoperichondrium  and  the  cartilage, 
and  the  other  blade  on  the  right  side  in  a  similar  manner.  If 
any  further  separation  of  the  mucous  membrane  is  desired  and 
possible,  it  may  be  attempted  while  the  speculum  is  thus  held. 
The  next  step  is  the  use  of  the  swivel  knife.  If  the  knife  is  at 
all  dull,  or  if  the  cartilage  tends  to  buckle  under  pressure  of 
the  knife,  the  incision  is  started  with  sharp  pointed  scissors, 
and  followed  up  with  the  swivel  knife.  The  instrument  is 
pushed  in  an  upward  and  posterior  direction  as  far  as  it  will 
readily  go;  occasionally,  when  the  septum  is  deviated  consid- 
erably in  its  anterior  portion,  it  is  necessary  to  tilt  the  knife 
laterally  in  a  direction  corresponding  to  the  inclination  of  the 
.cartilage.  The  knife  is  then  carried  in  a  curved  direction 
(convexity  posteriorly)  downward  as  far  as  it  will  go  without 
risk  of  engaging  and  tearing  the  mucous  membrane.  It  is 
then  brought  forward ;  when,  as  ordinarily  occurs,  a  fair  sized 
(4  or  5  sq.  cm.)  piece  of  cartilage  is  cut  loose.  This  is  re- 
moved with  a  rat  tooth  forceps  or  any  other  suitable  instru- 
ment while  th^  speculum  still  remains  in  position.  The  efffect 
of  removing  a  large  piece  of  cartilage  at  the  first  attempt  is 
somewhat  dramatic  to  one  obser\^ing  the  performance,  al- 
though the  removal  of  a  smaller  piece  at  one  time  is  attended, 
perhaps,  with  less  risk  of  tearing  the  mucous  membrane.  T 
frequently  go  back  a  second  and  occasionally  a  third  time 
with  the  swivel  knife  for  a  strip  of  cartilage  before  using  the 
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biting  forceps.  From  this  stage  on  I  rarely  find  it  necessary 
to  remove  the  speculum.  If  necessary,  I  mop  with  a  gauze 
strip,  one  end  of  which  is  fed  into  the  opening  between  the 
blades  of  the  speculum,  pushing  it  in  firmly  with  the  raspatory. 

Further  preparation  of  the  mucous  membrane  of  both  sides 
is  made  as  the  necessity  of  the  case  may  require.  Removal  of 
all  deviated  bone  with  bone  cutting  forceps  (Middleton)  is 
attempted;  in  some  cases  even  to  the  posterior  edge  of  the 
septum,  and  in  others  to  the  floor  of  the  nose.  I  find  that  by 
keeping  at  it  I  can  succeed  in  dissecting  the  inferior  edge 
of  the  cartilage  from  the  groove  of  the  vomer  with  which  it 
articulates.  Finally,  the  mucous  membrane  is  prepared  from 
the  upper  thickened  portions  of  the  vomer  on  both  sides.  Then 
with  a  dovetailed  chisel  a  goodly  portion  of  it  is  chiseled  loose, 
when  its  removal  is  completed  with  an  alligator  or  other  form 
of  forceps. 

I  do  not  feel  satisfied  with  my  work  until  I  am  able  to  see 
the  posterior  pharyngeal  wall  through  one  side  as  freely  as 
through  the  other.  When  the  deflection  requires  it,  I  am  lib- 
eral in  removing  the  upper  anterior  portion  of  the  septum ; 
otherwise  not. 

At  this  stage  of  the  operation  the  speculum  is  removed  and 
the  patient  is  directed  to  blow  the  nose  somewhat  forcibly ; 
first  one  side,  then  the  other,  to  clear  out  any  excess  of  blood 
that  may  prevent  me  from  obtaining  a  good  view  of  the  entire 
field.  Besides,  the  efi^ect  of  forcibly  blowing  the  nose  is  to 
replace  any  accidentally  torn  or  folded  pieces  of  mucous  mem- 
brane. I  find  that  slight  tearing  of  the  mucous  m.embrane 
occasionally  happens  with  the  most  expert  operators,  and  its. 
occurrence  should  cause  no  feeling  of  embarrassment.  I 
have  repeatedly  observed  that  its  occurrence  does  not  delay 
the  recovery  or  cause  any  inconvenience  to  the  patient,  pro- 
vided it  is  recognized  and  the  flap  properly  replaced  before 
applying  the  dressings.  In  fact,  a  small  tear  will  in  a  measure 
assist  drainage.  In  some  cases  I  have  gone  eve^  so  far  as  to 
make  deliberate  punctures  of  the  mucous  membrane  at  the 
completion  of  the  operation,  where  they  have  not  occurred  acci- 
dentally, for  the  purpose  of  affording  better  drainage,  and 
with  good  results.  The  cases  selected  for  the  purpose  have 
usually  been  those  which  I  have  been  compelled  to  operate  on 
higli  up.  where,  because  of  the  difificulty  of  packing,  the  risk 
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of  hematoma  is  increased.  I  do  not  mean  to  infer  that  I  am 
accustomed  to  making  accidental  tears;  on  the  contrar}%  it  is 
a  rare  occurrence. 

Before  dressing  the  case  a  careful  inspection  of  the  pocket 
is  made,  after  first  thoroughly  mopping  it  out  with  gauze,  to 
ascertain  if  any  loose  fragments  of  bone  remain.  After  sat- 
isfying myself  on  this  point  and  making  sure  that  every  torn 
piece  of  mucous  membrane  has  been  properly  replaced,  the 
dressings  are  applied.  Strips  of  one  inch  sterile  gauze  are 
carefully  packed  into  each  nasal  fossa,  sufficiently  snug  to 
hold  the  raw  surfaces  in  close  contact. 

The  incision  wound  is  not  sewed  together.  An  outer  dressing 
of  gauze  is  applied,  and  over  all  adhesive  strips  to  hold  them 
in  place. 

I  do  not  claim  that  the  method  here  outlined  is  original,  nor 
do  I  claim  it  to  be  superior  to  any  of  the  other  methods  of  per- 
forming the  submucous  operation,  but  the  observations  to  be 
described  concerning  the  complications  and  the  methods  em- 
ployed to  prevent  and  treat  them  are  original. 

Cocain  or  adrenalin  poisoning  may  occur  during  the  pre- 
liminary' cocainization  of  the  mucous  membrane,  or  during  the 
infiltration.  Cocain  may  produce  various  and  contradictory 
symptoms.  I  have  noticed  that  they  occur  most  frequently 
among  those  who  were  previously  nervous  and  anxious.  The 
symptom  most  commonly  observed  is  an  increase  of  a  pre- 
existing nervousness.  The  patient  develops  a  paleness  of  the 
face  and  trembling  of  the  extremities,  and,  when  most  pro- 
nounced, the  patient  is  liable  to  faint;  at  the  same  time  the 
pupils  dilate  slightly.  It  is  often  difficult,  at  least  for  the 
writer,  to  separate  the  cocain  symptoms  in  nervous  patients 
from  the  psycliic  disturbances  that  might  have  occurred  had 
plain  sterile  water  been  used.  I  find  by  putting  the  patient  on 
a  couch  in  a  recumbent  position  and  reassuring  him,  that  the 
symptoms  pass  over  promptly.  Alcoholics,  particularly,  de- 
velop loquacity  and  boastfulness,  combined  with  fear.  I  have 
never  observ'^ed  any  poisoning  effect  from  cocain  that  I  could 
truly  classify  as  alarming.  Occasionally  vomiting  occurs.  In 
these  cases  the  pulse  is  somewhat  quickened  and  tension  dimin- 
ished. Summary  of  symptoms  includes  pallor  of  face  and 
lips,  tremors,  fainting,  dilatation  of  the  pupils,  rapid  and  feeble 
pulse,  vomiting,  loquacity,  anxiet}',  followed  later  (five  to  ten 
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hours)  by  headache.  I  may  add  that  amyl  nitrite  by  inhala- 
tion is  a  rather  effectual  antidote  to  cocain  poisoning. 

There  is  another  group  of  symptoms  different  from  those 
already  mentioned  occurring,  but  rarely,  from  the  adrenalin 
that  has  been  added  to  the  Schleich's  solution.  The  symptoms 
observed  have  been  rather  opposite  to  those  produced  by  co- 
cain. The  patient  complains  of  throbbing  sensations  in  the 
whole  body,  but  especially  of  the  heart.  He  shows  symptoms 
of  anxiety :  the  face  becomes  somewhat  cyanotic  and  the  pulse 
fairly  rapid  and  of  very  high  tension.  These  symptoms  are 
of  short  duration  (from  one  to  two  minutes),  but  recur  with 
each  injection  of  the  solution.  By  changing  to  a  fresh 
Schleich's  solution  minus  the  adrenalin,  the  symptoms  do  not 
reappear. 

I  have  observed  that  cases  which  could  not  tolerate  the 
least  amount  of  adrenalin  do  very  well  on  Schleich's  solution 
alone.  I  might  add  that  a  careful  chest  examination  in  those 
susceptible  to  adrenalin  has  frequently  revealed  some  lesion 
of  the  heart. 

There  is  still  another  complication  that  might  occur  during 
the  infiltration  of  Schleich's  solution,  of  which  I  wish  to  speak, 
and  that  is  air  embolism.  My  first  experience  was  the  most 
startling.  I  had  been  using  a  syringe  that  was  not  in  perfect 
working  order.  The  piston  was  unduly  loose  in  the  barrel. 
As  a. result,  it  would  occasionally  suck  in  air,  in  spite  of  my 
efforts  to  avoid  it.  On  this  particular  occasion  about  a  cubic 
centimeter  was  injected,  when,  some  seconds  later,  the  patient 
developed  diplopia  with  marked  vertigo,  vomiting,  and  some 
other  less  important  nervous  phenomena.  The  patient  was 
put  on  a  couch  and  a  casual  observation  revealed  a  white  tree- 
like formation  on  one  side  of  his  face,  corresponding  to  the 
outline?  of  the  facial  artery  and  its  several  branches.  The 
patient's  condition  improved  after  a  half  hour :  however,  some 
eft'ects  remained  for  two  or  three  days.  Evidently  the  air  had 
gotten  into  the  circulation  through  the  puncture  of  a  vein.  A 
few  }ears  later  T  had  a  second  similar  experience,  but  fortu- 
nately the  effects  were  less  severe.  I  felt  reasonably  certain 
that  the  second  case  did  not  get  any  air.  but  of  this  fact  T 
cannot  be  sure,  for  the  effects  corresponded,  so  far  as  the  white 
tree  formation,  to  that  of  the  first  case.  Following  close  on 
the  second  experience  a  third  occurred.     This  time  an  assist- 
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ant  was  injecting  the  solution  into  another  physician,  prepar- 
aton-  to  operation.  This  case  showed  the  same  tree  formation 
plus  a  ptosis  and  slight  paresis  of  the  superior  rectus  eye 
muscle,  all  on  the  right  side.  The  effects  in  this  case  passed 
off  entirely  in  about  one  hour.  Just  how  many  other  cases 
mav  have  had  air  emboli  in  other  parts  of  the  body,  without 
apparent  symptoms,  cannot  be  determined.  My  object  in  cit- 
ing these  unpleasant  experiences  is  to  point  out  the  possibility 
of  their  occurrence  to  those  who  have  not  yet  experienced 
them,  and  to  caution  the  beginner  against  the  risk  he  takes  in 
not  seeing  to  it  that  the  syringe,  after  loading,  is  free  of  air 
before  injection.  Furthermore,  the  risk  of  air  embolism  is 
greater  when  using  a  syringe  that  is  not  in  perfect  working 
order  than  one  that  is. 

The  next  possible  complication — or,  perhaps  better  put. 
embarrassment — occurs  from  an  incomplete  or  improper  pri- 
mar)-  incision  of  the  mucous  membrane.  It  is  essential  that 
the  first  incision  be  made  down  to  the  cartilage  and  sufficiently 
long,  for  if  not.  the  subsequent  attempt  at  separation  of  the 
perichondrium  will  be  futile. 

I  have  watched  beginners  work  for  a  half  hour  or  more 
trying  to  separate  the  perichondrium,  and  lacerate  the  mucous 
membrane  considerably  because  of  their  failure  to  cut  clean 
through  the  perichondrium  with  the  primary  incision.  I  am 
speaking  also  from  personal  experience  when  I,  too,  was  a 
beginner,  so  that  I  feel  justified  in  emphasizing  the  impor- 
tance of  the  first  incision.  If  the  incision  has  been  made  suf- 
ficiently deep  and  sufficiently  long,  it  will  not  be  necessary  to 
lengthen  it  backward  along  the  floor.  An  incision  along  the 
floor  increases  the  risk  of  tearing  the  mucous  membrane  in 
this  region.  A  horizontal  running  incision  is  prone  to  start 
a  tear  that  is  difficult  to  control.  In  a  general  way,  a  perfora- 
tion or  a  tear  accidentally  made  is  of  no  great  importance  so 
long  as  the  surgeon  is  aware  of  it.  The  only  danger  lies  in 
not  recognizing  it  immediately,  for  when  not  recognized  tlie 
surgeon  invariably  keeps  enlarging  it  and  adding  to  his  trouble. 
A  very  good  practice  is  to  have  the  patient  blow  the  nose  fre- 
quently, as  this  tends  to  replace  flaps  into  their  normal  position. 

After  separating  the  mucopericliondriuni  in  good  shape  for 
a  centimeter  or  so.  it  occasionally  happens  that  the  surgeon 
is  balked.     He  seems  to  be  unable  to  progress  farther.     If  he 
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attempts  to  force  things,  he  perforates,  as  a  rule,  the  same, 
but  occasionally  the  other  side.  In  those  cases  where  the 
raspatory  perforates  the  same  side,  the  apparent  obstruction 
has  been  a  socalled  adhesion;  a  condition  where  the  perichon- 
drium is  more  or  less  bound  down  to  the  cartilage,  due,  per- 
haps, to  some  old  inflammatory  process*.  Besides  being  more 
adherent,  the  membrane  at  this  point  is  thinner  and  less  resist- 
ant and  tears  readily.  This  difficulty  might  have  been  antici- 
pated and  guarded  against  by  a  more  thorough  infiltration 
at  this  particular  location.  During  the  infiltration  of  the  sep- 
tal mucous  membrane  I  am  in  the  habit  of  looking  out  for 
locations  where  the  infiltration  appears  to  be  more  difficult, 
and  give  to  them  more  particular  attention.  I  do  not  cease 
my  efforts  until  the  mucous  membrane  is  found  to  be  quite 
free  of  the  cartilage  or  bone  throughout.  When  infiltrating 
in  a  location  obscure  from  view — for  instance,  under  the  ledge 
of  a  pronounced  spur — the  ease  or  difficulty  of  infiltration  is 
decided  by  the  sense  of  touch  conveyed  through  the  point  of 
the  needle,  or  by  the  resistance  offered  to  the  infiltration,  as 
told  by  the  pressure  necessary  to  empty  the  syringe,  or  by  the 
amount  of  solution  that  leaks  from  the  nose  when  the  patient 
puts  his  head  forward,  as  he  is  instructed  to  do  after  each 
injection.  If  only  half  the  quantity  is  lost  by  dripping  from 
the  nose,  at  least  some  has  been  retained. 

In  the  case  where  the  raspatory  perforates  the  opposite  side, 
the  cause  is  due  either  to  lack  of  experience  or  more  often  to 
a  preexisting  fracture  with  overlapping  edges.  For  instance, 
if  the  posterior  edge  of  the  short  anterior  portion  is  inclined 
to  the  right,  and  the  overlapping  anterior  edge  of  the  larger 
posterior  part  to  the  left,  it  is  easy  to  comprehend  how,  when 
operating  from  the  left  side,  the  raspatory,  after  encountering 
some  temporary  resistance,  will  naturally  follow  the  plane  of 
the  anterior  portion  and  come  out  on  the  right  side  of  the  nose. 
It  would  not  be  fair  to  term  such  a  performance  an  act  of 
clumsiness.  The  best  means  to  guard  against  this  complica- 
tion is  to  avoid  undue  forward  pressure  with  the  raspatory 
the  moment  the  obstacle  is  met.  Stop  and  proceed  to  the  next 
step  of  the  operation  in  the  same  manner  as  though  this  obsta- 
cle had  not  been  present.  With  the  knife  incise  the  cartilage, 
following  the  same  direction  and  length  of  incision  as  the  pri- 
mary one — through  the  cartilage,  but  not  through  the  muco- 
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perichondrium  of  the  right  side.  If  working  from  the  left 
side,  use  the  thumb  and  index  finger  of  the  left  hand  to  dis- 
locate the  cut  edges  of  the  cartilage,  and  proceed  after  the 
manner  already  described.  While  separating  the  mucoperi- 
chondrium  of  the  right  side,  when  the  site  corresponding  to 
the  obstruction  is  reached,  it  will  be  found,  by  hugging  the 
cartilage  closely,  that  the  instrument  will  jump  over  the  pos- 
terior edge  of  the  anterior  fractured  part  without  much  dif- 
ficult}. Separate  the  perichondrium  freely  in  upward  and 
downward  directions,  and  be  contented  for  the  time  being. 
Withdraw  the  instruments  and  proceed  with  the  next  step,  the 
same  as  you  would  have  done  had  no  complication  occurred. 
With  an  ordinary  speculum,  introduce  one  blade  between  the 
cartilage  and  perichondrium  on  one  side,  and  the  other  blade 
between  the  cartilage  and  perichondrium  on  the  opposite  side, 
so  that  when  the  blades  are  separated  the  mucous  membrane 
is  protected  by  the  blades  of  the  speculum  on  each  side  and 
the  cartilage  is  free  in  the  middle.  Push  the  speculum  for- 
ward (into  the  nose)  as  far  as  it  will  go,  without  undue  press- 
ure or  risk  of  tearing  the  mucous  membrane.  Remove,  with 
swivel  knife,  scissors  or  punch  or  what  you  will,  all  of  the 
cartilage  that  can  be  removed  without  injuring  the  mucous 
membrane.  By  so  doing  one  will  be  able  to  remove  quite 
easily  all  of  the  cartilage  anterior  to  the  fracture,  including  the 
overlapping  portion  that  inclined  to  the  right.  At  the  com- 
pletion of  this  step  one  is  able  to  see  quite  clearly  the  right 
side  of  the  remaining  cartilage  posteriorly,  more  or  less  free 
.of  mucous  membrane,  and  it  will  be  noted,  too,  that  the  raspa- 
tory follows  the  right  surface  with  ease.  In  our  earlier  ex- 
perience we  are  not  able  to  tell  immediately  just  where  we 
are.  W'e  look  for  a  free  edge  of  the  cartilage,  and  are  sur- 
prised at  not  finding  it.  With  closer  inspection  and  by  feel- 
ing with  the  raspatory,  the  inferior  edge  of  the  cartilage  may 
be  found  hugging  the  left  side  of  the  mucoperichondrium  and 
blending  with  it.  This  condition  has  been  brought  about  by 
the  productive  (inflammatory)  connective  tissue,  the  result  of 
the  healing  process  that  followed  the  original  fracture,  per- 
haps years  before.  After  more  or  less  manipulation  with  the 
raspatory,  one  is  able  to  get  between  the  inferior  edge  of  the 
fracture  and  the  mucoperichondrium  of  the  left  side  at  one 
point  or  another,  when  further  dissection  becomes  quite  easy. 
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Perhaps  the  most  frequent  complication  which  occurs  more 
or  less  often  in  the  experience  of  most  of  us  is  perforation  of 
the  mucous  membrane.  Unintentional  perforations  may  occur 
from  lack  of  experience  (a  stage  through  which  we  must  all 
pass  before  we  become  expert)  ;  or  to  undue  haste  or  reck- 
lessness, for  which  there  is  no  excuse ;  or  to  certain  mechan- 
ical difficulties  which  make  a  perforation  nigh  impossible  to 
avert.  For  lack  of  experience  the  only  advice  is  practice ; 
more  preferably  on  the  cadaver,  but  where  the  cadaver  cannot 
be  secured,  on  living  subjects  under  the  guidance  of  an  expert. 
For  recklessness  there  is  no  advice.  For  mechanical  difficul- 
ties the  best  scheme  is  to  anticipate  them  and  by  proper  infil- 
tration try  to  reduce  them  to  a. minimum.  The  less  our  expe- 
rience the  more  we  are  inclined  to  attribute  our  difficulties  to 
unavoidable  causes.  Experience,  together  with  proper  infil- 
tration, tends,  therefore,  to  reduce  the  complications,  both  in 
number  and  magnitude. 

One  or  two  buttonholes  in  the  mucous  membrane  need  cause 
no  anxiety,  provided  two  of  them  do  not  occur  at  correspond- 
ing points  of  the  two  sides,  when  they  are  liable  to  be  followed 
by  a  through  and  through  perforation.  A  recognized  button- 
hole is  not  nearly  so  important  a  complication  as  one  unrecog- 
nized ;  for,  when  not  recognized,  the  operator  is  liable  to  en- 
large it  unintentionally.  I  have  watched  students  and  assist- 
ants work  away  trying  to  get  past  a  buttonhole  for  a  long 
time  without  success.  In  fact,  I  have  been  told  by  certain 
honest  friends  in  the  profession  that  they  have  worked  under 
such  conditions  for  a  long  time  without  success,  and  in  di.sgust- 
have  given  up  further  efforts.  For  this  reason  I  feel  war- 
ranted in  pointing  out  a  simple  way  to  pull  oneself  out  of  such 
an  embarrassment. 

If  for  any  reason  a  perforation  has  occurred  during  the 
separation  of  the  mucous  membrane  from  the  cartilage,  and 
the  operator  is  sufficiently  experienced  to  recognize  it,  lie  will 
find  it  a  wise  procedure  not  to  attempt  further  separation  at 
this  point.  Try  further  separation  at  a  point  above  or  below 
the  perforation  and  get  well  beyond  it.  and  then  work  toward 
the  perforation  from  above  and  posteriorly,  or  from  below  and 
posteriorly.  Ry  so  doing  one  avoids  the  risk  of  enlarging  the 
perforation  and  at  the  same  time  avoids  loss  of  time.  Do  not 
attempt  to  remove  cartilage  or  bone  with  septal  forceps  until 
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a  sufficiently  large  area  about  the  part  to  be  removed  is  sep- 
arated from  the  mucous  membrane,  the  object  being  to  avoid 
the  possibility  of  grasping  any  part  of  the  mucous  membrane 
with  the  forceps.  If  the  operator,  in  spite  of  his  efforts  to 
avoid  it,  should  grasp  the  mucous  membrane  at  any  point,  he 
will  know  it  when  he  attempts  to  bite  or  fracture  off  a  piece  of 
cartilage  or  bone  and  remove  it.  A  piece  of  cartilage  or  bone 
free  of  the  mucous  membrane  should  come  out  easily  without 
any  resistance.  If  there  is  resistance,  he  may  look  for  one 
of  two  things :  either  he  has  too  large  a  piece  of  bone  with  a 
pointed  edge  engaged  in  the  mucous  membrane,  when  force 
is  likely  to  cut  or  tear  the  mucous  membrane  during  its  re- 
moval ;  or  else  he  has  a  piece  of  the  mucous  membrane  within 
the  grasp  of  his  forceps.  In  the  first  instance  a  rotation  in 
one  or  the  other  direction  causes  the  sharp  edge  of  bone  to 
free  itself  from  the  mucous  membrane,  when  the  piece  comes 
out  easily.  In  the  second  instance,  cease  pulling,  or  else  a 
good  sized  piece  of  mucous  membrane  will  be  pulled  out  with 
the  bone.  Remove  the  forceps  and  try  to  separate  the  mucous 
membrane  more  thoroughly,  after  which  you  may  try  again. 
If  necessary,  repeat  this  performance  several  times,  until  you 
are  able  to  bite  off  a  fragment  without  engaging  the  mucous 
membrane  in  the  forceps. 

( )ccasionally  it  occurs  that  all  but  the  apex  of  a  sharp  spur 
is  free,  and  this  holds  tightly  to  the  mucous  membrane,  pre- 
venting easy  removal. 

Other  physical  causes  that  lead  to  tearing  of  the  mucous 
membrane,  after  it  has  been  freely  prepared  from  the  cartilage 
and  bone,  is  the  use  of  dovetailed  chisels :  especially,  when 
chiseling  in  an  oblique  direction,  as  we  are  compelled  to  do  in 
some  instances.  This  was  not  an  infrequent  cause  with  me 
in  my  earlier  experience.  To  avoid  it  I  now  shave  off  smaller 
pieces  and  am  satisfied  to  go  back  several  times,  instead  of 
attempting  to  chisel  off  too  much  at  one  time.  I  may  mention, 
too,  that  in  using  the  swivel  knife  one  is  liable  (in  certain 
cases  where  it  is  necessary  to  push  the  knife  in  an  oblique 
direction)  to  engage  the  mucous  membrane  with  the  protrud- 
ing side  of  the  instrument  and  thus  go  through  it.  This  error 
is  likely  to  occur  when  one  is  overambitious  to  remove  a  large 
first  piece  of  cartilage.  It  is  a  mistake  for  an  operator  to 
attempt  any  display  of  this  kind,  for  his  pride  is  likely  to  have 
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a  fall,  when  he  is  compelled  to  work  overtime  on  the  Ipalance 
of  the  operation. 

Another  less  frequent  cause  of  perforation  is  due  to  faulty 
separation  of  the  periosteum  from  the  sides  of  the  articular 
edge  of  the  vomer,  especially  in  cases  where  the  bone  is  thick- 
ened (osseous  spine).  At  this  point  the  periosteum  runs  up 
from  below  and  follows  the  superior  edge  and  down  the  other 
side,  as  one  more  or  less  continuous  layer.  When  separating 
the  mucoperichondrium  from  the  cartilage,  it  will  be  noted 
that  the  separation  progresses  readily  until  a  point  is  reached 
inferiorly,  corresponding  to  the  superior  edge  of  the  vomer. 
Here  the  raspatory  balks,  and  if  sudden  force  is  used  the  mem- 
brane tears.  It  is  never  so  tight  at  this  point,  however,  but 
that  milder  efforts  applied  in  the  proper  direction  and  re- 
peated often  enough  will  result  in  separation  with  an  intact 
mucous  membrane.  A  little  care  with  sufficient  patience  is 
the  only  skill  required  to  accomplish  the  result.  Another 
method  to  overcome  the  difficulty  is  to  remove  all  of  the  car- 
tilage first,  leaving  only  the  superior  or  grooved  edge  of  the 
vomer;  then  with  a  scalpel  cut  through  the  periosteum  along 
the  superior  margin  of  the  bone,  and  through  this  incision 
gradually  work  a  separation  of  the  periosteum  from  the  vomer. 

Excessive  bleeding  during  the  operation  may  be  a  ^compli- 
cation of  sufficient  importance  to  cause  some  timid  operators 
to  abandon  further  efforts  at  the  operation.  Excessive  bleed- 
ings are  usually  venous.  In  some  cases  bleeding  occurs  so 
profuse  that  the  blood  literally  pours  out  of  the  nose.  In  other 
instances,  though  less  pronounced,  it  nevertheless  is  suf- 
ficient to  well  up  in  the  pocket  between  the  layers  of  mucous 
membrane,  and  thus  hamper  the  operator  in  getting  a  proper 
view  of  the  field  of  work.  The  bleeding  is  due  generally  to 
an  injury  of  a  vein  coursing  near  the  floor  of  the  nose.  For 
this  reason  I  would  suggest  a  plan  that  J  have  long  since 
adopted,  namely,  to  leave  the  work  to  be  done  along  the  floor 
until  the  last,  so  that  if  by  any  mischance  a  hemorrhage  should 
occur,  let  it  do  so  after  every  other  part  has  been  taken  care  of. 

Since  operating  in  a  field  of  blood  is  more  or  less  unsafe, 
it  is  well  to  know  just  what  to  do  under  the  circumstance. 
The  plan  that  has  usually  succeeded  in  stilling  the  bleeding,  in 
my  experience,  has  been  the  tight  packing  of  the  cavity  with 
sterile  gauze  for  a  few  minutes  or  longer.     I  have  found  it 
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occasionally  necessary  to  use  in  addition  a  little  adrenalin.  After 
the  bleeding  has  been  stilled  it  sometimes  recurs  when  we 
attempt  to  take  up  our  work  again.  A  se^pond  or  even  a  third 
pause  may  be  necessary  before  we  can  complete  the  operation. 
In  some  rare  cases  I  have  completed  the  work  satisfactorily  in 
spite  of  the  presence  of  the  blood,  depending  upon  the  sense 
of  touch ;  however,  I  do  not  recommend  this  procedure.  When 
the  operation  is  completed  I  do  not  let  the  hemorrhage  worr>' 
me.  even  though  it  is  quite  marked,  for  I  have  found  that 
proper  packing  of  the  nose,  as  regularly  practiced,  to  replace 
and  hold  the  two  apposing  surfaces  of  mucous  membrane  to- 
gether, is  sufficient  to  control  the  bleeding.  Though  not 
doubting  its  possibility,  I  have  never  witnessed  a  secondary 
hemorrhage,  therefore  cannot  speak  of  it  from  experience. 
Slight  oozing  occurs  in  all  cases  after  the  submucous  opera- 
tion. 

Retention  of  a  fragment  of  bone  or  cartilage. — ^Lack  of 
precaution  to  remove  all  loose  fragments  of  bone  that  may 
have  fallen  into  the  bottom  of  the  pocket,  or  that  may  have 
been  unintentionally  tucked  away  between  the  remaining  intact 
bone  and  periosteum,  is  liable  to  lead  to  complications  later. 
Though  I  have  never  known  a  piece  to  be  subsequently  thrown 
off,  it  is  possible  that  such  a  thing  might  occur  if  the  retained 
piece  is  sufficiently  large.  In  at  least  one  case,  I  believe  that 
a  long  lasting  localized  and  firm  thickening  of  the  septiun. 
quite  far  back,  was  due  to  a  retained  fragment  of  bone.  I 
would  emphasize,  therefore,  the  importance  of  carefully  mop- 
ping out  the  wound  cavit\-  of  blood  and  searching  for  small 
fragments  of  bone.  In  my  earlier  experience  I  am  sure  that 
pieces  of  bone  must  occasionally  have  been  retained,  from  the 
fact  that  since  having  exercised  extra  precautions,  I  have  been 
surprised  to  find  how  often  I  was  able  to  detect  fragments 
of  bone  located  in  obscure  places. 

Here,  I  am  reminded  of  an  error  that  I  have  committed  on 
more  than  one  occasion.  It  can  hardly  be  classed  as  a  com- 
plication, yet  it  has  prevented  me  from  obtaining  as  perfect 
results  as  were  anticipated.  It  is  a  fracture  of  the  septum 
near  the  posterior  extremity.  It  occurs  when  one  side  has 
been  thoroughly  prepared  and  the  other  not,  combined  with 
the  improper  use  of  the  septal  forceps :  as,  for  instance,  using 
the  forceps  to  break  the  bone  instead  of  biting  it  off.     If  we 
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should  grasp  a  portion  of  the  bone  that  had  been  only  par- 
tially prepared  and  use  pressure  in  a  lateral  direction,  the 
bone  will  break  at  the  point  of  the  instrument ;  and  a  second 
fracture  is  also  likely  to  occur  posterior  to  this,  but  in  the 
opposite  direction.  Since  the  posterior  fragment  is  united 
with  tbe  periosteum  on  one  side,  it  is  retained,  but  in  a  dis- 
torted position.  Subsequent  healing  of  this  second  fracture 
in  a  faulty  position  may  cause  a  narrowing  on  one  side  near 
the  posterior  nares.  On  the  second  or  third  visit  after  re- 
moval of  the  dressings,  an  angular  deformity  may  be  ob- 
served near  the  posterior  nares.  This  is  fairly  easy  to  cor- 
rect by  resetting  the  fractured  bone  in  a  more  favorable  posi- 
tion. It  is  better  practice,  however,  to  avoid  such  a  fracture 
by  using  proper  precautions  in  manipulating  the  septal 
forceps. 

Faulty  packing  of  the  nose  with  gauze  may  be  responsible 
for  complications  after  operation.  For  in.st'ance.  if  a  piece  of 
gauze  hangs  down  into  the  pliarynx  from  the  posterior  nares. 
the  patient  may  be  bothered  with  a  sensation  of  a  foreign 
body  in  the  pharynx,  causing  him  to  hawk  to  get  rid  of  it ;  or 
if  low  enough  to  touch  the  base  of  the  tongue,  may  cause 
a  gagging  sensation  and  vomiting,  or  even  fits  of  spasmodic 
coughing.  After  having  one  experience  of  this  kind  I  have 
guarded  against  it  since.  I  found  the  patient  quite  nervous 
and  fearful  of  choking.  The  tip  of  the  gauze  was  grasped 
with  a  nasal  forceps  introduced  into  the  pharynx  and  jjromptly 
removed  without  difficulty,  and  to  the  delight  of  the  patient. 
Since  that  experience  I  carefully  examine  all  cases  by  pos- 
terior rhinoscopy,  to  see  tliat  none  of  the  gauze  protrudes  into 
the  pharynx.  In  packing  the  nose  I  have  always  used  sev- 
eral short  strips  (eight  to  ten  inches  long)  rather  than  one 
much  l()nger.  so  that  in  the  event  of  a  piece  getting  too  far 
posteriorly  it  can  be  removed  without  disturbing  the  whole 
dressing. 

Faulty  packing  of  the  gauze  into  the  nose  may  result  in 
getting  a  part  of  the  gauze  into  or  through  a  perforation  and 
between  the  layers  of  mucous  membrane,  with  the  result  that 
prompt  healing  is  prevented.  I  have  seen  this  occur  twice, 
but  not  from  my  own  packing.  To  avoid  this  I  have  the 
patient  blow  his  nose — first  one  side,  then  the  other — rather 
forcibly   at   the   completion   of  the  operation,  and   again   just 
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before  packing.  Witli  a  suitable  speculum,  a  long  one  is 
safer,  introduced  in  such  a  manner  that  one  of  the  blades 
holds  the  tiap  in  place,  begin  to  pack  the  nose.  Insert  the  first 
strip  of  gauze  between  the  speculum  blades  (separated  as 
wide  as  the  space  permits),  along  the  tloor  of  the  nose  from 
the  posterior  to  the  anterior  nares.  With  the  nasal  or  dress- 
ing forceps  applied  over  the  gauze,  using  pressure  downward 
to  hold  the  gauze  in  place,  the  speculum  is  withdrawn.  Then 
shift  the  pressure  of  the  forceps  applied  to  the  gauze  in  a 
median  direction,  to  cover  and  protect  the  tear,  and  while 
holding  it  there  reintroduce  the  speculum;  but  this  time  with 
the  median  blade  directed  against  the  piece  of  gauze  already 
in  place,  at  the  same  time  withdrawing  the  forceps.  Intro- 
duce a  second  strip  of  gauze  after  the  same  manner  as  the 
first,  and  so  on  until  this  side  of  the  nose  is  fairly  well  packed. 
The  other  side  may  be  packed  in  a  similar  manner.  In  the 
average  case  I  find  that  two  or  three  pieces  of  one  inch  gauze, 
ten  inches  long,  on  each  side,  suffices  for  a  dressing.  Some 
cases  re(|uire  more  and  others  less.  Faulty  packing  may  also 
result  in  th<^  tucking  of  a-  torn  flap  inward  on  itself,  so  that 
more  or  less  of  the  mucous  surface  of  the  flap  lies  directly 
against  the  raw  surface  of  the  mucoperichondrium  of  the 
opposite  side.  Its  prevention  is  the  same  as  that  just  de- 
scribed in  packing  of  the  nose  in  cases  of  perforations.  If 
either  of  these  complications — i.  e.,  gauze  between  the  layers 
of  the  mucous  membrane  of  the  two  sides  or  tucking  inward 
of  a  torn  flap — be  discovered  after  the  removal  of  the  dress- 
ings, it  can  be  corrected  by  proper  replacement  of  the  flap  and 
then  holding  it  in  position,  for  two  or  three  days,  with  prop- 
erly applied  gauze. 

I  cannot  speak  of  complications  arising  from  other  methods 
of  dressing  the  nose,  since  I  have  had  no  experience  with 
them.  I  have  not  yet  attempted  the  method  of  no  packing, 
but  am  tempted  to  at  some  future  time,  selecting  a  case  with 
complicating  suppurative  sinusitis,  where  packing  appears  to 
me  to  be  more  or  less  contraindicated. 

A  very  unusual  complication  that  occurred  in  the  experi- 
ence of  the  writer  was  that  of  breaking  a  chisel  in  the  patient's 
nose.  The  case  was  one  w-ith  a  bilateral  ridge,  causing  the 
upper  portion  of  the  vomer  to  be  very  broad.  A  medium 
sized  dovetailed  chisel  was  used.     A  larger  one  would  have 
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been  better.  A  few  firm  strokes  with  a  metal  mallet  drove 
the  chisel  into  the  bone  for  about  a  half  inch.  Since  the  bone 
did  not  yield,  an  attempt  was  made  to  withdraw  the  instru- 
ment and  try  at  another  place.  As  it  did  not  come  out  read- 
ily, a  twisting  movement  was*  made,  with  the  unfortunate, 
result  that  the  chisel  blade  broke  off  flush  with  the  bone  at 
its  point  of  entrance.  I  then  attempted  to  remove  thinner 
pieces,  shaving  the  bone  off,  so  to  speak,  until  the  broken 
chisel  was  reached.  In  spite  of  my  precaution  a  second  chisel 
was  broken  in  the  same  way  as  the  first.  The  result  was 
that  we  had  two  pieces  of  chisel  wedged  fast  in  the  bone,  one 
a  few  millimeters  above  the  other.  A  third  attempt  with  an- 
other chisel  was  successful,  both  in  removing  the  broad  bone 
(thin  layers  at  a  time)  and  the  recovery  of  the  broken  frag- 
ments of  the  other  two  chisels.  My  mistake  was  in  attempt- 
ing to  take  off  too  large  a  piece  of  very  broad  and  hard  bone, 
and  in  using  a  medium  instead  of  a  large  sized  chisel.  An- 
other error  was  that  of  attempting  to  twist  the  chisel  to  break 
ofi:  the  bone  when  the  bone  was  more  resistant  than  the  chisel. 
I  cite  this  incident,  hoping  thereby  that  someone  else  might 
be  saved  a  similar  embarrassment.  Aside  from  delaying  the 
operation,  no  untoward  after-effects  resulted. 

We  shall  next  consider  the  complications  that  may  occur 
after  the  submucous  operation,  but  before  doing  so  I  would 
like  to  tell  briefly  just  what  I  do,  and  advise  the  patient  what 
to  do  at  the  completion  of  the  operation. 

After  the  gauze  has  been  packed  into  the  nose  in  the  man- 
ner already  described,  strips  of  plain  gauze  are  folded  to  make 
a  pad  of  eight  or  ten  thicknesses,  one  inch  wide  and  about 
two  and  one-half  inches  long.  This  is  put  over  the  horizontal 
portion  of  the  external  nose  and  folded  up  on  the  two  sides, 
and  over  all  zinc  oxid  adhesive  strips  are  used  to  hold  the 
pad  in  place. 

The  patient  is  then  told  that  there  will  occur  an  oozing  of 
blood  which  Avill  gradually  change  to  a  bloody  serum,  dimin- 
ishing in  amount  until  it  ceases  altogether  in  about  twenty- 
four  hours,  and  the  total  amount  will  probably  not  exceed 
two  or  three  fluid  ounces.  The  patient  is  told  to  expect  a 
slight  headache  the  evening  of  the  operation,  and  not  to 
worry  about  it  should  it  occur.  The  contributory  causes  of 
the  headache  are  the  use  of  cocain,  the  slight  shock  of  the 
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operation,  and  the  pressure  of  the  pack  in  the  nose.  They  are 
also  instructed  to  keep  quiet  and  go  on  a  cool  liquid  diet  for 
at  least  twenty-four  hours.  In  other  words,  even  though  the 
patient  may  feel  geod,  it  is  better  that  he  be  treated  as  though 
he  was  actually  sick,  for  by  so  doing  he  may  be  prevented 
from  becoming  sick.  The  patient  is  further  told  not  to  dis- 
turb the  dressing  nor  let  anyone  else  do  so  without  instruc- 
tions, to  take  no  stimulants  and  to  sleep  the  first  night  with 
the  head  high,  and  finally  he  is  given  aconite,  one  drop  .of  the 
tincture  every  two  hours,  for  two  days.  As  a  rule  these 
patients  do  not  sleep  well  the  first  night,  but  they  do  the 
second. 

It  is  unusual  for  a  patient  to  have  a  rise  of  temperature. 
When  it  does  occur,  it  rarely  exceeds  99.4°.  In  some  cases 
the  dressings  are  removed  in  tw^enty-four  hours,  in  others 
forty-eight  hours.  In  cases  where  there  has  been  a  pre-exist- 
ing subacute  or  chronic  sinusitis,  the  dressings  are  removed 
in  twenty-four  hours,  when  a  careful  inspection  is  made.  A 
redressing  is  never  applied  unless  hemorrhage  should  occur, 
and  then  only  when  it  persists.  Persistence  of  bleeding  for 
ten  or  fifteen  minutes  after  removal  of  the  first  dressing,  calls 
for  a  pack  to  control  it.  This  pack  of  sterile  gauze  is  applied 
directly  to  the  bleeding  point.  To  avoid  this  secondary  hem- 
orrhage the  gauze  of  the  first  dressing  should  be  removed 
slowly  until  it  is  noticed  that  resistance  is  offered,  and  with 
the  resistance  bleeding.  The  gauze  removed  up  to  this  point 
is  cut  off  flush  with  the  nose,  and  the  remaining  gauze  allowed 
to  remain  in  place  until  the  following  day,  when  it  will  be 
found  to  come  out  easily  and  without  risk  of  bleeding. 

If  the  case  has  done  normally,  after  removal  of  the  gauze 
dressing  a  small  piece  of  sterile  cotton  is  applied  into  the  side 
of  the  nose  where  the  incision  had  been  made,  and  worn  for 
a  day  or  so  to  protect  the  wound  from  dust  and  dirt.  The 
patient  is  usually  able  to  return  to  his  regular  occupation  three 
or  four  days  after  the  operation.  A  normal  appearing  case 
is  one  which,  after  the  removal  of  the  dressings,  shows  no 
sign  of  reaction — i.  e.,  the  mucous  membrane  is  neither  too 
red  nor  swollen.  In  brief,  the  mucous  membrane  should 
appear  about  the  same  as  before  the  operation.  If  the  mucous 
membrane  of  the  septum  is  red,  swollen  ^nd  succulent  in 
appearance,  it  is  an  indication  of  infection,  and  the  degree 
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of  the  infection  is  in  proportion  to  the  intensity  of  these  signs. 
A  slight  amount  of  swelling  clears  up  in  a  few  days ;  a  greater 
degree  requires  a  longer  time.  In  exceptional  cases  (in  my 
experience,  about  one  and  a  half  per  cent)  the  swelling  may 
last  two  or  three  weeks.  In  these  more  intense  cases  of  swell- 
ing of  the  septum,  excessive  reaction,  there  is  a  like  swelling 
of  the  mucous  membrane  of  the  entire  nasal  cavity,  and  with 
it  a  seromucous  discharge  accompanied  with  fever  (100°  to 
101°),  stoppage  of  the  nose  and  headache.  In  some  of  these 
cases  I  have  suspected  an  abscess  of  the  septum,  and  accord- 
ingly, after  an  application  of  cocain  and  adrenalin,  have 
incised  the  swelling  freely  on  both  sides  (making  in  all  four 
or  five  incisions,  a  half  inch  long)  without,  to  my  surprise, 
obtaining  pus.  vSonie  of  the  cases  thus  treated  were  appar- 
ently helped,  while  others  showed  no  improvement  whatever. 
In  all  but  one  of  the  cases  showing  this  excessive  reaction  there 
followed  a  depression  of  the  nose.  I  have  come,  therefore,  to 
consider  this  complication  (inflammatory  reaction)  as  one 
likely  to  be  followed  by  another,  namely,  depression  of  the 
bridge  of  the  nose  below  the  inferior  margin  of  the  nasal 
bones. 

In  my  experience  the  factor  that  has  contributed  more  than 
any  other  to  the  production  of  this  intense  reaction  has  been 
that  of  combining  with  the  submucous  resection  an  operation 
on  one  of  the  turbinates,  especially  the  middle.  The  nasal 
cavity  will  tolerate  packing  fairly  well,  so  long  as  there  has 
been  no  particular  bruising  or  laceration  of  the  mucous  mem- 
brane; but  let  there  be  gross  injuries  to  the  mucous  mem- 
brane, for  instance,  lacerations,  especially  when  they  are  not 
properly  replaced;  or  let  there  be  a  fair  sized  piece  of  tur- 
binate removed,  leaving  a  large  raw  surface,  then  will  packing 
the  nose  be  likely  to  be  followed  by  intense  reaction.  It  is 
better,  therefore,  when  doing  the  submucous  rejection,  not 
to  attempt  at  the  same  sitting  any  other  operation  on  the  nose, 
unless  it  is  particularly  indicated  or  of  vital  importance,  in 
which  event  it  would  be  well  to  avoid  packing  the  nose.  In- 
fection follows  operative  wounds  of  the  turbinates  with  decid- 
edly greater  frequency  where  the  nose  has  been  packed  than 
where  it  has  not.  I  have  seen  these  infections  of  the  turbinate 
so  intense  and  wftlespread  as  to  involve  the  entire  nasal  cavity. 
In  fact,  the  infection  of  a  wound  of  a  turbinate  may  spread 
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to  one  or  more  of  the  sinuses,  producing  an  empyema.  So, 
too,  we  must  not  forget  the  possibility  of  an  overlooked  or 
latent  empyema  infecting  a  wound  of  the  turbinate. 

Another  source  of  infection  following  the  submucous  opera- 
tion is  injury  to  the  septal  mucous  membrane  in  a  case  where 
there  already  exists  an  empyema  of  one  or  more  of  the  acces- 
sory sinuses.  Here  the  gauze  as  commonly  used  for  packing 
after  the  submucous  operation  bridges  the  way,  so  to  speak, 
for  the  infection  to  travel  from  the  exit  of  the  infected  sinus 
to  the  wound  on  the  septum.  Though  I  have  been  fortunate 
enough,  never  to  have  had  an  infection  following  the  septum 
operation,  severe  enough  to  cause  intracranial  complications 
and  death.  I  can  appreciate  the  possibility  of  its  occurrence. 

Following  the  submucous  operation  there  occurs  occasion- 
ally a  circumscribed  bilateral  swelling  of  the  septum.  This 
swelling  is  more  frequently  due  to  a  hematoma,  i.  e.,  an  accu- 
mulation of  blood  between  two  layers  of  the  mucous  mem- 
brane. A  hematoma  may  occur  at  »any  location,  but  more 
often  in  the  upper  anterior  portion ;  due,  no  doubt,  to  the  dif- 
ficulty encountered  here  in  applying  the  dressings.  This 
complication  is  more  or  less  preventable  by  seeing  to  it 
that  the  dressings  are  applied  in  such  a  manner  as  to  bring  a 
fair  pressure  over  the  entire  operated  portion  of  the  septum. 
Another  preventive  measure  is  to  puncture  the  septum  at  two 
or  more  places  on  each  side,  at  the  completion  of  the  operation 
and  before  applying  the  dressing. 

The  treatment  of  a  hematoma  following  the  septum  opera- 
tion is  a  free  incision  of  both  sides,  taking  care,  however,  that 
the  two  incisions  are  not  directly  opposite  one  another,  because 
of  the  risk  of  a  permanent  perforation.  If  the  swelling  is  a 
real  hematoma,  it  will  be  noted  that  a  dark,  almost  black,  liquid 
blood  will  issue  from  one  or  more  of  the  incisions.  The  issue 
of  blood  from  the  incision  is  facilitated  by  the  patient  blowing 
the  nose  rather  forcefully.  Pressure  and  counterpressure 
upon  opposite  sides  of  the  septum  may  be  tried ;  but  I  have  not 
found  it  necessary,  since  the  squeezing  process  fails  to  express 
any  additional  blood  after  the  nose  has  been  freely  blown. 

A  common  complication  of  overestimated  importance  is  a 
permanent  perforation.  The  fear  of  it  has  deterred  many  a 
beginner  from  attempting  the  submucous  operation  sooner. 
By  way  of  encouragement  to  him  who  is  overanxious  about 


1040  GEORGE  W.    MACKENZIE. 

this  complication,  I  would  advise  that  he  have  less  fear  :  for 
it  is  far  better  to  have  the  operation  followed  by  a  perforation, 
than  to  allow  a  badly  deflected  septum  to  go  without  operation. 
1  have  come  to  be  somewhat  liberal  after  having  had  the  expe- 
rience of  seeing  six  of  my  own  cases  result  in  a  permanent 
perforation ;  otherwise,  recovery  in  every  one  of  these  cases 
was  prompt  and  perfect.  One  of  the  troublesome  features  of 
permanent  perforations,  when  small,  is  a  whistling  sound  pro- 
duced by  hard  breathing  and  blowing  of  the  nose.  This  may 
become  c(^rrected  later,  as  the  perforation  tends  somewhat  to 
enlarge  spontaneously.  An  irregular  or  angular  perforation 
becomes  round  or  oval  shaped.  Should  the  whistling-  rtoise 
persist,  then  the  perforation  may  be  enlarged  by  the  surgeon. 
A  case  in  which  the  nuicous  membrane  has  been  torn  at  corre- 
sponding points  on  both  sides,  one,  therefore,  with  a  tendency 
to  a  permanent  through  and  through  perforation,  is  less  liable 
to  develop  a  hematoma  or  infection  than  a  case  in  which  a 
perforation  has  not  occurred,  since  these  perforations  afford 
effectual  means  for  drainage.  This  feature  was  recognized  by 
Johann  Fein,  who  took  advantage  of  it  and  deliberately  made 
a  liberal  incision  on  both  sides  with  the  object  of  obtaining  a 
permanent  perforation.  Whether  he  still  continues  the  prac- 
tice, 1  cannot  say. 

Erysipelas  is  a  complication  about  as  prone  to  follow  sep- 
tum operations  as  any  other  operation.  One  such  case  was 
seen  by  the  writer  while  doing  postgraduate  work.  This  case 
I  recall  occurred  in  a  patient  who,  after  his  operation,  sat  and 
conversed  with  another  patient  infected  with  er}sipelas  in  the 
waiting  room  of  a  clinic.  T  never  learned  what  happened  to 
this  patient  eventually,  for  he  was  transferred  to  a  hospital 
for  infectious  diseases. 

Some  authors  doubt  the  possibility  of  the  transferability  of 
erysipelas.  Witliout  debating  the  point  at*  this  time.  I  be- 
lieve its  po=sil^ility  is  sufficient  to  warrant  us  in  isolating  such 
cases.  To  a\()id  the  risk  of  erysipelas  and  other  infections, 
patients  are  instructed  to  keep  to  themselves  in  an  atmosphere 
as  free  as  possible  from  dust.  It  is  well  also  to  postpone 
operation  of  the  septum  in  a  case  with  acutely  infected  tonsils 
or  adenoids.  This  is  a  point  upon  which  too  much  stress  can- 
not be  laid.  In  a  case  Avith  enlarged  tonsils  and  with  the  his- 
tory of   frequent  attacks  of  tonsillitis,   though  the   tonsils   at 
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the  time  may  not  appear  acutely  inflamed,  a  pack  in  the  nose, 
since  it  compels  mouth  breathing  temporarily,  is  liable  to 
awaken  an  acute  attack  of  tonsillitis  from  which  focus  infec- 
tion may  spread  to  the  septum.  The  same  applies,  with  even 
greater  tendency,  to  the  adenoids.  There  are  patients  with 
enlarged  adenoids,  who  are  subject  to  attacks  of  acute  inflam- 
'uation  similar  to  that  which  occurs  in  the  tonsils,  while  the 
tonsils  may  be  quite  insignificant.  Such  an  adenoid  can  cause 
an  infection  of  the  septum  as  effectually  as  the  tonsils ;  there- 
fore, in  all  cases,  we  should  inspect  both  tonsils  and  adenoids 
first,  and  when  found  to  be  enlarged  or  otherwise  affected, 
they  should  be  removed  before  attempting  the  submucous 
resection  of  the  septum. 

Acute  empyema  of  one  or  more  of  the  accessory  sinuses  is 
a  complication  that  may  follow  in  the  wake  of  a  septum  oper- 
ation, and,  therefore,  deserves  consideration.  Some  of  the 
V  ases  suspected  as  being  acute  empyema  following  the  septum 
operation  may  be  acute  recurrences  of  unrecognized  chronic 
empyema.  In  the  cases  seen  by  the  writer,  however,  the  evi- 
dence pointed  to  their  being  primary  acute  attacks.  I  am 
reminded  here  of  a  case  with  severe  frontal  headaches  on  the 
right  side,  with  a  pronounced  deviation  high  up,  associated 
with  polyps  and  pus  in  abundance.  I  decided  to  operate  to 
make  room  for  subsequent  work  in  the  region  of  the  middle 
meatus  of  the  right  side.  The  patient  had  no  complaint  to 
make  of  the  left  side ;  accordingly,  my  whole  attention  was 
centered  on  the  right  side.  A  septum  operation  combined 
with  free  polyp  extraction  on  the  right  side  was  followed  by 
marked  relief,  but  on  the  third  day  the  patient  developed  pain 
in  the  region  of  the  left  frontal  sinus.  Careful  inspection 
showed  signs  of  acute  and  active  empyema  of  that  sinus, 
which  lasted  two  or  three  weeks  before  it  entirely  cleared  up. 
The  occurrence  of  this  complication  following  the  submucous 
resection  does  not  exceed  2  per  cent  or  3  per  cent.  The  pre- 
cautions I  would  suggest  against  this  possible  complication 
are  to  avoid  operation  during  an  attack  of  acute  '"cold  in  the 
head,"  remove  diseased  and  enlarged  tonsils  and  adenoids 
previously,  and  avoid  combining  other  operations  with  the 
submucous.  In  some  cases  I  have  postponed  operation  upon 
the  septum  for  several  weeks.  I  do  not  mean  to  infer  that 
I  would  delay  operation  upon  the  septum  too  long  in  the  face 
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of  a  severe  attack  of  sinusitis,  for  there  are  some  few  cases 
where  the  operation  upon  the  septum  may  be  tlie  very  thing 
to  make  room  for  drainage,  and  thus  terminate  the  attack  of 
sinusitis,  as  happened  in  this  case  on  the  right  side. 

The  complication — or  perhaps  better,  the  undesirable  after- 
efrect  of  the  submucous  resection — that  has  grieved  me  the 
most  of  any,  has  been  depression  of  the  nose  between  the 
lower  edge  of  the  nasal  bone  and  the  tip  of  the  nose,  causing 
it  to  look  somewhat  flattened  from  the  front  view.  Though  I 
have  been  able  to  observe  it  more  or  less  in  at  least  5  per  cent 
of  the  cases  operated  (fortunately  for  my  comfort),  but  one 
patient  spoke  to  me  of  it  afterward,  and  he  was  so  incensed 
that  he  advised  three  of  my  prospective  patients  against  the 
operation.  In  at  least  one  other  case — viz.,  one  with  a  pro- 
nounced deviation  combined  with  sinus  disease  and  polyps, 
requiring  several  mechanical  sittings — the  patient  as  well  as 
myself  observed  that  the  nose  which  was  inclined  to  the  left 
before  the  operation  was  inclined  more  afterward.  This  pa- 
tient was  so  gratified  at  the  results  otherwise  obtained  that  she 
did  not  put  up  mu.ch  of  an  objection. 

Besides  infection  after  operation,  the  removal  of  the  car- 
tilage too  far  forw^ard  may  act  as  a  cause  in  producing  this 
deformity.  The  experienced  surgeon  is  more  liable  to  this 
fault — i.  e.,  the  removal  of  too  much  cartilage  anteriorly — 
than  the  beginner,  from  the  fact  that  with  experience  we  are 
usually  more  thorough  and  bold.  There  are  some  cases  where 
the  deviation  is  so  pronounced  anteriorly  that  the  most  favora- 
ble results,  so  far  as  breathing  and  ventilation  are  concerned, 
can  be  obtained  only  by  the  more  thorough  removal  of  the 
cartilage,  with  the  risk  of  deformity.  In  those  cases  where 
the  edge  of  the  cartilage  facing  forward  is  quite  straight,  it 
is  unnecessary  to  remove  as  much  of  it  as  in  other  cases  where 
it  is  deviated. 

In  submucous  septum  operations  it  is  my  practice  to  re- 
move all  of  the  bone  and  cartilage  that  is  deflected,  but  no 
more. 

Infections  and  hematomas  contribute  in  a  measure  to  ex- 
ternal deformities,  and  should  be  avoided,  if  possible,  by  tak- 
ink  precautions  after  the  manner  previously  suggested.  Rela- 
tive to  infections,  it  may  be  suggested  by  some  that  cleansing 
the  nose  with  an  antiseptic  wash  be  tried  in  order  to  prevent 
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it.  'Sly  reply  to  such  a  criticism  is  that  an  antiseptic  to  be 
strong  enough  to  kill  bacteria  would  be  strong  enough  to 
injure  the  vitality  of  the  epithelium,  the  secretion  of  which  is 
normally  antiseptic;  and  by  using  the  antiseptic,  this  protect- 
ive barrier  is  removed  and  a  gateway  to  infection  is  opened 
that  otherwise  would  have  remained  closed.  I  believe  that 
severe  infections  occur  more  frequently  when  antiseptics,  i.  e., 
antiseptics  in  the  true  sense  of  the  word,  are  used,  than  when 
not  used. 

Concerning  the  operation  in  cases  that  have  been  previously 
attempted,  there  is  something  to  be  said,  since  in  a  measure 
they  come  to  us  as  more  or  less  complicated  cases. 

One  of  the  best  authorities,  Hajek,  up  to  a  few  years  ago, 
and  possibly  to  this  day,  advised  strongly  against  operating 
on  a  septum  that  had  been  previously  bungled  by  someone 
else ;  and  the  more  so  when  there  has  been  a  resulting  perfora- 
tion. He  claimed  that  it  is  well-nigh  impossible  to  operate 
them  successfully.  Notwithstanding  his  admonition,  I  have 
operated  several  such  cases  with  perhaps  a  little  less  ease  than 
others,  but  with  just  as  satisfactory  results.  If  one  observes 
the  precautions  outlined  in  this  paper  concerning  thorough 
infiltration  with  Schleich's  solution,  and  the  method  of  going 
past  a  perforation  by  a  sort  of  circuitous  route,  he  can  surely 
accomplish  his  purpose.  In  one  of  the  cases  operated,  where 
the  nose  seemed  to  have  been  literally  battered  up,  I  was  able 
to  get  through  with  the  work  nicely,  to  my  astonishment,  and 
without  even  attempting  it,  the  result  was  a  complete  closure 
of  the  perforation. 

SUMMARY. 

1.  Operations  should  not  be  performed  in  the  presence  of 
acute  rhinitis,  tonsillitis  or  inflammation  of  the  adenoids. 

2.  If  the  patient  presents  enlarged  tonsils  or  adenoids,  with 
the  history  of  acute  attacks  of  tonsillitis,  and  especially  peri- 
tonsillar abscess,  the  tonsils  should  first  be  removed  before 
attempting  the  submucous  operation. 

3.  Operating  on  the  septum  in  the  presence  of  an  acute  or 
subacute  emypema  of  any  of  the  accessory  sinuses  should  be 
avoided  unless  the  patient's  condition  necessitates  the  opera- 
tion for  the  purpose  of  securing  drainage. 

4.  The  previous  failure  of  some  one  else,  even  though  the 
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case  presents  a  perforation,  need  not  deter  anyone  with  suf- 
ficient skill  and  courage  from  attempting"  the  operation. 

5.  Some  system  of  technic  that  will  insure  the  least  pos- 
sible risk  of  infection  from  without  should  be  adopted. 

6.  Strong  antiseptic  washes  should  not  be  used  in  the  nose, 
before  or  after  operating  the  septum. 

7.  Thorough  infiltration  of  the  mucous  membrane  gives 
more  intense  and  longer  lasting  anesthesia  than  the  local 
applications  alone. 

8.  Thorough  infiltration  partly  prepares  the  mucous  mem- 
brane from  the  cartilage  and  bone,  and  thus  shortens  the 
length  of  the  operation.  It  also  thickens  the  mucous  membrane 
so  that  it  is  less  liable  to  tear. 

9.  Cocain  poisoning  seldom  occurs,  and  when  it  does,  it 
passes  ofit"  promptly.  Adrenalin  poisoning  occurs  even  less 
frequently,  and  passes  off  just  as  promptly. 

10.  The  primary  incision  should  be  made  with  a  sharp 
knife,  not  too  far  back,  and  as  long  as  the  space  will  permit. 
It  need  not  be  curved  or  made  angular  shaped. 

11.  Avoid,  if  possible,  lacerating  the  mucous  membrane, 
and  if,  in  spite  of  precautions,  a  tear  should  occur,  do  not  let 
it  worry  you  overmuch. 

12.  In  the  event  of  a  tear  high  up,  plus  an  empyema,  it 
would  be  better  not  to  use  gauze  dressings,  for  in  that  region 
the  gauze  will  act  as  a  carrier  to  convey  the  pus  to  the  wound. 

13.  All  crooked  portions  of  the  septal  cartilage  and  bone 
should  be  removed. 

14.  The  removal  of  too  much  cartilage  anteriorly  and  high 
up,  when  this  portion  of  the  septum  is  fairly  straight,  should 
be  avoided. 

15.  In  using  the  chisel  near  the  floor  of  the  nose,  small 
pieces  should  be  removed  rather  than  to  attempt  too  much, 
because  of  the  risk  of  breaking  ofif  the  chisel  in  the  hard  bone. 

16.  In  the  event  of  an  unintentional  fracture  far  back,  the 
fractured  portion  should  be  removed,  or  if  it  is  not  denuded 
enough  to  do  so,  on  account  of  one  side  being  attached,  the 
fracture  should  be  reduced. 

17.  In  packing  the  nose  the  gauze  or  whatever  is  used 
should  be  applied  with  even,  fairly  firm  pressure  over  the 
entire  mucous  membrane  of  the  two  sides,  corresponding  to 
the  area  from  which  the  bone  and  cartilage  has  been  removed. 
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18.  After  operation  the  patient  should  be  given  explicit 
directions  as  to  what  he  is  to  do  and  what  not  to  do.  In  fact 
he  should  be  treated  in  as  strict  a  manner  as  one  would  after 
any  other  operation  of  like  magnitude. 

19.  After  removing  the  dressings,  a  bilateral  diffuse  swell- 
ing, with  some  fever,  indicates  an  infection,  which  is  to  be 
treated  accordingly. 

20.  A  bilateral  circumscribed  swelling  of  the  septum  speaks 
for  a  hematoma,  and  should  be  freely  incised  from  both  sides. 

21.  Where  a  through  atid  through  perforation  is  found 
after  operation,  it  should  be  left  alone.  If  it  is  small  and  the 
patient  finds  a  whistle  in  his  nose,  the  perforation  may  be 
enlarged. 

22.  A  rise  of  temperature  with  pain  or  headache  calls  for 
removal  of  dressings,  for  the  probability  is  that  there  is  an 
infection,  and  the  sooner  the  dressings  are  removed  the  less 
severe  the  infection  is  likely  to  be. 

23.  Too  much  should  not  be  attempted  at  one  sitting.  If 
the  submucous  operation  has  been  performed,  additional  work 
upon  the  turbinates  should  be  postponed.  Removal  of  polyps 
may  occasionally  be  attempted. 

24.  If  some  deformity  occurs  after  the  operation,  in  spite 
of  every  precaution,  the  only  thing  that  can  be  done  is  to 
trust  that  the  patient's  improvement  otherwise  overbalances 
it.  Apropos  of  the  subject  of  slight  deformities,  let  all  con- 
scientious surgeons  be  liberal  enough  to  defend  one  another. 

In  conclusion.  I  wish  to  say,  that  in  spite  of  all  its  draw- 
backs, which  when  put  together  appear  so  immense.  I  believe, 
sincerely,  that  the  submucous  operation  of  the  septum  is  the 
most  uniformly  satisfactory  operation  that  we  as  rhinologists 
are  called  upon  to  perform. 


LXI. 

APHTHOUS  ULCERATION  OF  THE  UPPER  AIR 

PASSAGES  IN  PULMONARY  TUBERCULOSIS— 

A  RETROSPECT  AND  A  REVIEW.* 

By  John  N.  Mackenzie,  M.  D., 

Baltimore. 

There  is  perhaps  no  subject  in  the  whole  domain  of  laryn- 
geal pathology  which  has  excited  such  universal  interest  and 
awakened  so  much  animated  discussion  as  the  pathologic 
conception  of  laryngotracheal  phthisis.  The  association  of 
ulcerative  disease  of  the  upper  air  passages  with  pulmonary 
consumption  has  been  recognized  from  an  early  time,  and,  al- 
though over  a  century  has  elapsed  since  the  publication  of 
Petit's  little  classic,^  the  most  divergent  opinions  have  prevailed 
concerning  the  correct  interpretation  of  their  reciprocal  rela- 
tionship. The  older  writers  described  only  one  form  of  ulcer- 
ation, and  busied  themselves  with  the  question  of  a  laryngeal 
phthisis,  in  the  generic  sense  of  the  term,  without  making 
those  finer  histologic  distinctions  which  pathologic  anatomy 
later  developed.  The  existence  of  true  tubercle  as  the  chief 
etiologic  factor  in  the  production  of  what  is  commonly  known 
as  phthisis  laryngea  cannot  be  gainsaid,  in  the  light  of  patho- 
logic investigation,  and  it  now  only  remains  to  be  decided 
whether  all  forms  of  ulceration  of  the  upper  air  passages  which 
are  encountered  in  the  course  of  pulmonary  tuberculosis  are 
to  be  referred  directly  to  the  tubercle  bacillus  as  their  primary 
cause,  or  whether,  on  the  other  hand,  there  are  not  some  which 
mav  be  regarded  as  owing  their  origin  to  influences  associated 
with,  but  not  necessarily  dependent  upon,  the  true  tubercular 
process. 

I  propose  in  this  paper  to  consider  a  variety  of  ulceration 
which  has  an  important  bearing  on  this  question,  and  which. 


*Kead  before  the  American  Laryngolo,s;ical  Association.  Atlantic 
City,  N.  J.,  May  9,  1912. 
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on  account  of  its  more  frequent  localization  in  the  lower  por- 
tion of  the  trachea  and  bronchi,  and  its  usual  occurrence  in  the 
later  stages  of  pulmonary  tuberculosis,  comes  more  within  the 
notice  of  the  pathologic  anatomist  than  under  the  eye  of  the 
clinical  observer.  It  is  probably  due  mainly  to  this  fact  that 
it  has  been  overlooked  by  many  of  the  leading  writers  on  dis- 
eases of  the  throat,  notably  in  England  and  America,  and  its 
existence  lost  sight  of  in  the  discussion  of  more  pressing  and 
therefore  more  engrossing  questions. 

This,  the  socalled  aphthous  erosion  of  the  older  writers, 
was  first  depicted  in  the  atlases  of  Cruveilhier-  and  Albers,' 
and  clearly  distinguished  from  tubercular  ulceration  by  Rok- 
itansky.*  In  his  Lehrbuch  der  pathologischen  Anatomic, 
Rokitansky  calls  attention  to  round  or  oval  erosions  of  the 
mucous  membrane,  surrounded  by  a  scarlet  border  and  cov- 
ered with  a  yellowish  slough,  which  are  found,  during  the 
course  of  pulmonary  phthisis,  in  great  numbers  in  the  trachea, 
and  which,  after  the  extrusion  of  the  slough,  coalesce  and  lend 
to  the  membrane  a  sieve-like,  worm-eaten  appearance.  These, 
which  are  not  to  be  confounded  with  tubercular  ulceration, 
are  found,  according  to  this  observer,  in  greatest  number  on 
the  side  of  the  trachea  corresponding  to  the  lung  whose  dis- 
organization is  the  more  pronounced. 

Foster.^  who  also  clearly  recognized  this  peculiar  form  of 
ulceration,  whilst  admitting  its  aphthous  nature  and  pointing 
significantly  to  the  fact  that  it  may  resemble  tubercular  ulcera- 
tion so  closely  as  to  render  an  appeal  to  the  microscope  neces- 
sary to  differentiate  them,  asserts  as  the  result  of  his  observa- 
tions that  the  majority  of  the  socalled  aphthous  erosions  of 
the  trachea  are  in  reality  tubercular.  On  the  other  hand,  many 
authors  look  upon  these  ulcers  as  catarrhal  (Louis,®  Trous- 
seau,^ Andral,"  Hasse,^  Rheiner,^"  Riihle.",  Heinze,"  and 
others),  or.  as  Rindfleisch  has  done,  refer  them  to  follicular 
ulceration ;  whilst  their  tubercular  nature  is  maintained  by 
Isambert,^^  Ziegler.^*  Eppinger,^'  and  others.  Eppinger,  who 
describes  them  as  tubercular  arrosions,  held,  in  the  absence 
of  absolute  histologic  proof  of  direct  tubercular  infiltration, 
that  they  are.  notwithstanding,  specific  tubercular  products, 
and  suggested  that  they  may  be  evoked  through  the  operation 
of  the  monas  tuberculosum  of  Klebs. 

Many  years  ago  I  examined  the  respiratory  organs  of  alt 
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patients  dead  of  tuberculosis  in  the  Rudolph  and  Jewish  hos- 
pitals of  Vienna  during  a  period  extending-  over  five  months, 
and  published  the  results  of  the  examination  of  this  abundant 
material  in  the  Monatsschrift  fiir  Ohrenheilkunde^^  in  Berlin." 
1  wish  today  to  present  to  you  a  description  of  this  aphthous 
erosion,  based  upon  an  analysis  of  these  cases,  and  to  attempt 
to  deiine,  as  accurately  as  possible,  the  relations  between  it 
and  pulmonary  tuberculosis. 

^Macroscopic  Appearances. — Aphthous  ulceration  appears 
as  small,  for  the  most  part  superficial,  irregularly  round  or  oval 
erosion  of  the  mucous  membrane,  which  vary  in  size  from 
a  pin's  head  to  a  small  pea,  and  which,  separate  and  distinct, 
stud  the  surface  of  the  membrane,  or,  coalescing,  form  a  large 
ulcer,  which  spreads  in  an  irregular  manner  over  the  mucous 
surface.  Commencing  as  superficial  erosions  of  the  mucous 
membrane,  with  tolerably  defined  margins,  they  assume  later 
a  more  characteristic  appearance;  their  walls  become  sharp, 
irregular,  an/l  somewhat  elevated,  and  vary  in  color  from  a 
light  reddish  shade  to  a  pronounced  livid  hue.  The  base  is 
either  smooth  and  red  in  color,  or  presents  a  rough,  uneven 
appearance.  It  is  generally  covered  with  a  yellow  slough,  or 
with  a  more  or  less  orange  colored  exudation.  The  ulcers 
are  surrounded  by  a  brilliant  scarlet  border,  and  the  mucous 
membrane  between  them  is  slightly  swollen  and  deeply  hyper- 
emic.  thus  forming  a  pathologic  picture  of  great  beauty.  The 
ulcers,  which  are  always  multiple  and  never  single,  are  most 
frequently  met  with,  and  are  by  far  more  abundant  in  the  lower 
portion  of  the  trachea  and  bronchi :  in  the  former  the  posterior 
wall  seems  to  be  their  most  frequent  seat,  though  the  whole 
nmcous  membrane  may  he  covered  with  them.  I  liave  seen  the 
trachea  in  its  entire  lengtli  and  circumference,  together  with  the 
bronchi  of  both  sides,  almost  completely  destroyed  and  its  mu- 
cous membrane  converted  into  a  necrotic  mass.  In  my  experi- 
ence they  are  never  found  in  the  bronchi  of  the  unafifected 
luncf,  but  where  both  lungs  are  disorganized,  the  bronchi  of  both 
sides  are  studded  with  them,  and  in  most  cases  they  can  be 
traced  directly  into  the  cavities  themselves.  They  are  met  with 
less  frequently  in  the  larynx  and  the  pharynx.  In  the  former 
the\  select  the  laryngeal  aspect  of  the  epiglottis,  the  anterior 
surface  of  the  arytenoid  cartilages  and  the  interarytenoid  fold 
as  their  favorite  seats.     In  the  pharynx  I  have  seen  them  most 
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frequently  in  the  pyrifonn  sinuses,  where  they  sometimes 
assume  a  considerable  size.  Their  occurrence  here  is  most 
probably  explained  by  the  accumulation  in  these  cavities  of  the 
irritant  sputum.  In  the  larynx  they  lose  to  a  great  extent  their 
characteristic  appearances  and  approach  more  closely  the  type 
of  simple  catarrhal  ulceration.  They  are  sometimes  found 
associated  with  or  in  the  neighborhood  of  tubercular  ulcers, 
and  I  have  seen  them  more  frequently  than  tubercular  ulcera- 
tion in  the  trachea.  " 
Microscopic  Appearances. — The  sections  presented  in  gen- 
eral the  typical  picture  of  circumscribed  necrosis  of  the  mucous 
membrane.  At  those  situations  where  sloughs  were  present, 
the  epithelium  and  upper  layers  of  the  mucosa  were  converted 
into  a  finely  granular  detritus,  and  the  neighboring  connective 
tissue  of  the  mucosa,  and  also,  to  a  great  extent,  the  submucosa, 
were  highly  infiltrated  with  lymphoid  cells.  This  round  cell 
infiltration  invaded  the  tissues  between  the  mucous  follicles, 
without,  however,  involving  them  in  a  marked  degree  in  the 
ini1animator>'  process.  The  spots  where  ulceration  had  already 
occurred  presented  in  the  base  and  edges  of  the  ulcer  likewise 
a  granular  detritus,  and  the  surrounding  tissues  were  also  the 
seat  of  a  high  grade  round  cell  infiltration.  Here  and  there  it 
was  possible  to  recognize  transition  stages  of  both  the  above 
described  processes :  viz.,  nodules,  so  to  speak,  of  necrobiotic 
tissue,  in  which  the  slough  had  already  begun  to  separate,  al- 
though aflhering  closely  at  several  points.  The  examination 
of  a  great  many  sections  showed  that  the  first  stage  of  the 
aphthous  process  consisted  in  a  high  grade  round  celled  infil- 
tration of  the  mucous  membrane  in  its  upper  layers,  with 
cloudy  swelling  of  the  superimposed  epithelium.  Distinct 
miliary  tubercles  were  nowhere  to  be  seen,  neither  within  nor 
in  the  neighborhood  of  the  necrobiotic  nodules.  Sometimes 
individual  nodules  coalesced,  and  especially  was  this  true  of 
the  bronchi,  so  that  the  membrane  over  a  considerable  area  pre- 
sented the  above  described  sloughing  of  the  upper  layers  of 
the  mucosa.  The  above  anatomic  appearances,  therefore,  leave 
no  room  for  doubt  that  these  ulcerated  areas  are  the  result  of 
a  circumscribed  superficial  mycotic  or  septic  inflammation  of 
the  mucous  membrane — that  is  to  say,  an  infiltration  of  its  tis- 
sues with  so  rich  and  rapid  cell  proliferation  as  to  eventuate  in 
necrosis  and  sloughing  of  the  superficial  layers. 
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In  view,  then,  of  this  interpretation  of  their  nature,  what 
practical  conclusions  can  be  drawn  concerning  the  etiology  of 
these  lesions?  Are  they  related  to  the  tubercular  process  in 
the  lungs,  and,  if  so,  what  is  the  nature  of  the  relationship? 
The  first  question  I  must  answer  decidedly  in  the  affirmative, 
since  they  are  most  frequently  found  in  connection  with  well 
pronounced  tubercular  changes  in  the  lungs ;  and  in  regard 
to  the  second,  it  seems  impossible  to  resist  the  conclusion  that 
the  foul  contents  of  the  pulmonary  caverns,  lingering  in  the 
bronchi  and  lower  trachea,  so  irritate  the  mucous  membrane 
as  to  cause  it  to  react  with  tissue  necrosis. 

It  may  be  here  remarked  that  in  years  gone  by  two  opin- 
ions prevailed  concerning  the  part  which  the  sputum  plays  in 
the  production  of  laryngeal  phthisis.  Following  Louis,^*  the 
advocates  of  the  one  affirmed  that  the  sputum  and  ulcers  stand 
to  each  other  in  the  relation  of  cause  and  effect,  although  they 
differed  widely  as  to  the  nature  of  the  ulcerative  process,  some 
maintaining  it  to  be  a  simple  catarrhal  erosion,  while  others 
regarded  it  as  tubercular,  evoked  through  the  invasion  or  infec- 
tion, as  it  were,  of  the  superficial  layers  of  the  mucosa  by  the 
micrococci  in  the  expectorated  matter  (Ziegler,  Eppinger). 
The  champions  of  the  other  and  perhaps  more  popular  idea 
were  equally  confirmed  in  their  belief  that  the  sputum  played 
no  role  whatsoever  in  the  destructive  changes,  and  some  even 
went  so  far  as  to  deny  the  possibility  of  corrosion  of  an  intact 
mucous  membrane  by  the  contents  of  the  pulmonary  caverns 
(Heinze). 

Passing  then  to  a  summary  of  the  evidence  upon  which  the 
corelationship  between  aphthous  as  contradistinguished  from 
tubercular  ulceration  of  the  air  passages  and  the  corrosive 
action  of  the  sputum  rests,  the  following  facts  present  them- 
selves in  favor  of  the  view  expressed  above: 

(a)  The  predilection  of  the  ulcers  for  those  places  which 
are  in  constant  contact  with  the  sputum,  viz..  the  trachea  and 
the  bronchi,  and  especially  the  posterior  wall  of  the  former  and 
the  laryngeal  surface  of  the  epiglottis. 

(b)  The  fact  that  they  increase  in  number  as  the  lungs  are 
approached,  and  that  they  are  much  less  common  in  the  upper 
portion  of  the  trachea  and  larynx.  It  was  these  familiar  facts 
that  suggested  to  Louis  the  hypothesis  which  bears  his  name. 

(c)  That  they  may  be  traced  from  the  bifurcation  of  the 
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tracliea  to  the  division  of  the  bronchial  tubes  where  in  all 
cases  they  become  visible  only  in  one  tube,  which  is  that  lead- 
ing to  a  cavity.  This  remarkable  distribution  of  the  ulceration 
in  pulmonary  tuberculosis,  which  I  have  repeatedly  verified  by 
dissection,  did  not  escape  the  observation  of  Stokes,  who  ad- 
vanced it  in  favor  of  Louis*  hypothesis. 

(d)  Their  absence  in  the  bronchi  of  lungs  which  are  not  the 
seat  of  cavities  or  advanced  tubercular  change.  This,  at  least, 
has  been  my  observation,  and  I  am  unaware  that  they  have 
been  seen  by  others  when  the  lungs  were  not  the  seat  of  pro- 
nounced disorganization. 

(e)  Their  occasional  presence  in  the  esophagus,  stomach 
and  intestines  from  swallowing  the  sputum.  In  one  of  my  cases 
ulceration  was  found  in  the  esophagus  and  small  intestine 
macro-  and  microscopically  identical  with  the  aphthous  ulcer 
in  the  larynx.    Tubercle  was  present  only  in  the  lungs. 

(f)  Finally,  their  occasional  appearance  in  suppurative 
pneumonia  (Wunderlich^'')  and  gangrene  of  the  lung. 

These  lesions,  therefore,  may  be  regarded  as  the  result  of 
an  inoculation,  so  to  speak,  of  the  mucous  membrane  with  the 
detritus  from  the  broken  down  pulmonary  tissue,  leading  to 
the  formation  of  a  loss  of  substance  pathologically  distinct 
from,  but  possessing  some  of  the  characteristics  of.  the  tuber- 
cular ulcer.  Notwithstanding,  however,  that  these  nodules 
owe  their  existence  to  the  disintegration  in  the  lung,  it  does 
not  seem  to  me  justifiable  to  look  upon  them,  as  Eppinger  has 
done,  as  specific  tubercular  products,  for  the  following  rea- 
sons: 

First — That  they  differ  histologically  in  no  respect  from  the 
circumscribed  mycotic  or  septic  ulceration  of  the  mucous  mem- 
branes of  individuals  in  whom  no  evidence  of  tuberculosis 
exists ;  an  important  point  in  their  differentiation  from  the 
well  defined  and  characteristic  anatomic  changes  of  tubercular 
infiltration  and  ulceration.  In  this  connection,  it  may  be  added 
that  the  tubercular  process,  as  shown  by  Heinze,  commences 
under  the  epithelium,  whereas  in  the  ulcers  under  review  that 
structure  is  always  first  affected. 

Second — That  well  pronounced  circumscribed  inflammatory 
infiltration  resulting  from  necrobiosis  and  sloughing  and  his- 
tologically identical  with  these  aphthous  lesions  is  found, 
although  not  as  frequently  and  as  abundantly,  in  the  mucous 
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membrane  of  the  air  passages,  and  particularly  in  that  of  the 
trachea,  as  a  secondary  complication  in  diseases  other  than  pul- 
monary tuberculosis.  Thus,  in  circumscribed  gangrene  of  the 
lung,  or  as  the  result  of  perforation  into  the  trachea  of  broken 
down,  sloughing  bronchial  glands,  small,  round  "aphthous" 
erosions  ma\'  be  detected  in  the  mucous  membrane  of  the 
trachea  and  bronchi,  which  are  the  histologic  analogues  of 
those  described  above. 

Third — That  on  other  mucous  membranes  of  the  body,  under 
similar  conditions,  namely,  as  the  result  of  a  neighboring  long 
standing  gangrenous  process,  or  the  constant  passage  over  them 
of  an  ichorous  discharge,  ulceration  is  found,  identical  in  every 
respect  with  that  described  above.  This  is  true,  for  instance. 
of  the  mucous  membrane  of  the  vagina  in  gangrenous  condi- 
tions of  the  uterus.  In  one  of  my  cases  of  this  kind  the  vagina 
was  studded  with  small  aphthous  erosions,  the  result  of  gan- 
grene of  the  portio  vaginalis  uteri  from  an  unknown  cause. 

The  great  number  of  the  ulcers,  their  absence  in  intense, 
acute  and  chronic  simple  catarrh  of  the  pharyngobronchial 
membrane,  their  characteristic  microscopic  appearances,  espe- 
cially their  often  elevated,  livid,  irregular  edges  and  sloughing 
base,  and  the  picture  which  the  microscope  reveals,  are  suffi- 
cient to  exclude  the  idea  of  their  catarrhal  nature,  and  strongly 
militate  against  the  hypothesis  which  would  relegate  them  to 
the  simple  inflammatory  condition  of  the  mucous  membrane 
which  often  ushers  in  or  accompanies  the  tubercular  process 
in  the  air  passages. 

I  think,  therefore,  in  conclusion,  that  my  observations  go  to 
show  that  aphthous  ulceration  of  the  larynx,  trachea  and 
bronchi  occurring  in  the  course  of  pulmonary  tuberculosis  is 
related  to  the  affection  in  the  lung  in  so  far  as  it  is  produced 
by  the  corrosive  action  of  the  sputum  ;  but  that  in  the  present 
state  of  our  knowledge  fl880)  it  is  impossible  to  affirm  its 
specific  tubercular  nature. 

At  the  time  these  observations  were  made  our  study  of  the 
subject  was  rendered  infinitely  more  difficult  than  it  is  at  present 
by  our  comparatively  scant  knowledge  of  its  bacteriology,  and 
the  technic  of  examination  then  in  use  was  ridiculouslv  primi- 
tive when  compared  with  the  methods  of  precision  and  exact- 
ness of  modern  scientific  research.  Moreover,  the  darkness 
surrounding   the   investigation   of   the   disease   had    not   been 
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illumined  by  the  isolation  of  the  tubercle  bacillus,  and  we  had 
therefore  to  work  out  the  problem  without  the  light  of  that 
great  discovery. 

For  these  reasons  it  is  not  surprising  that  in  days  gone  by 
there  should  have  been  so  much  divergence  of  opinion  in  re- 
gard to  the  ulceration  under  consideration.  But  even  with 
modern  histologic  and  bacteriologic  methods  of  investigation 
there  was  still  no  consensus  of  opinion  among  authorities  on 
the  subject  until  the  atmosphere  of  the  question  was  cleared 
by  the  painstaking  and  interesting  researches  of  Ziba,  in  the 
Pathological  Institute  at  Strassburg. 

Before  referring  to  this  important  work  permit  me  to  pass 
briefly  in  retrospect  and  review  the  opinions  of  some  of  those 
who  have  specially  investigated  the  subject  histologically  during 
the  past  thirty  years,  and  who  from  the  carefulness  of  their 
studies  are  entitled  to  eminent  respect. 

While  Virchow-*'  admitted  the  possibility  of  "erosive"  ulcer- 
ation of  the  larynx  and  trachea  in  tuberculosis,  B.  Frankel,^^ 
on  the  other  hand,  maintained,  from  the  presence  of  tubercle 
bacilli  in  the  secretion  obtained  from  them,  that  the  erosions 
in  question  were  true  tubercular  products.  Schech.^-  while 
acknowledging  that  he  was  repeatedly  unable  to  find  either 
tubercle  or  bacilli  in  the  walls  and  base  of  the  ulcer,  neverthe- 
less declared  that  it  is  a  specific  tubercular  lesion  and  sought 
to  explain  the  frequent  absence  of  characteristic  structure  and 
bacillus  on  the  ground  that  at  the  time  of  the  examination  the 
tubercles  had  already  been  cast  off  or  were  lost  to  sight  in  the 
overwhelming  multitude  of  the  lymphoid  cells  of  the  secretion. 
Heryng,-^  as  the  result  of  numerous  bacteriologic  examina- 
tions, agrees  with  Schottelius  that  simple  erosions  of  the  mucous 
membrane  of  the  larynx  may  exist  which  are  due  to  the  secre- 
tion from  the  lung,  and  which  may  occur  quite  apart  from 
infection  by  the  tubercle  bacillus,  but  which  can  subsequently 
be  secondarily  infected  with  tuberculosis. 

Orth-^  believes  that  the  vast  majority  of  the  socalled  "aph- 
thous." "erosive"  or  "corrosive"  losses  of  substance  are  true 
tubercular  ulcers.  At  tlie  same  time  he  calls  attention  to  the 
fact  that  the  sputum  of  the  cavities  contain,  often  in  considera- 
ble number,  bacteria  other  than  the  tubercle  bacillus,  and  that 
furthermore,  chemical  changes  may  occur  in  the  secretion 
which  may  exert  a  corrosive  or  septic  or  necrotic  influence 
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quite  aside  from  that  produced  by  the  specific  poison  of  tuber- 
culosis. 

Eugen  FrankeP^  concludes  from  his  histologic  and  bacteri- 
ologic  researches  that  all  destructive  lesions  of  the  larynx 
occurring  during  pulmonary  tuberculosis  are  due  to  the  oper- 
ation of  the  tubercle  bacillus,  which  invades  the  tissues  through 
the  epithelium,  and  is  often  assisted  in  its  destructive  action  by 
pyogenic  organisms.  This  observer  admits,  however,  that  there 
are  some  cases  of  ulceration  which  cannot  be  regarded  as 
specific  tubercular  products,  since  they  show  neither  the  char- 
acteristic anatomic  changes  of  the  disease  nor  the  presence 
of  the  bacillus.  He  would  set  these  cases  aside  as  examples  of 
mycotic  epitheUum  necrosis  due  to  invasion  of  pathogenic 
cocci  through  the  surface.  This  view  of  Frankel  that  the  over- 
whelming majority  of  larynx  ulcers  in  consumption  are  true 
tubercular  in  origin  is  shared  by  most  pathologists  and  laryn- 
gologists,  with  the  exception  perhaps  of  Gottstein,^*'  who  re- 
gards the  socalled  aphthous  ulcer  as  the  result  of  simple  ne- 
crotic sloughing  of  the  epithelium. 

In  talking  the  matter  over  with  Professor  Hans  Chiari  in 
the  autumn  of  1910,  when  he  was  in  this  country  to  deliver  the 
Herter  lectures  at  the  Johns  Hopkins  University,  he  was  very 
positive  in  his  opinion  that  the  work  done  by  me  over  thirty 
years  ago  was  good  today ;  but  that  it  would  have  to  be  gone 
over  again  with  modern  methods  of  examination,  and  in  the 
light  of  the  discovery  of  the  tubercle  bacillus ;  and  he  further- 
more said  that  on  his  return  to  Strassburg  he  would  have  it 
done. 

The  following  spring  the  work  of  Ziba,^  inspired  by  Chiari, 
appeared,  which,  I  venture  to  think,  has  shed  much  light  upon 
the  subject,  and  which  is  important  from  the  fact  that  the 
author  has  approached  the  question  in  a  different  and  more 
comprehensive  and  liberal  way  than  that  pursued  by  some 
other  observers.  For  a  detailed  account  of  his  observations 
and  methods  I  must  refer  to  the  original  publication,  and  con- 
lent  myself  simply  with  a  summary  of  his  conclusions. 

As  the  result  of  his  histologic  and  bacteriologic  re- 
searches he  believes  with  me  in  the  existence  of  the  aphthous 
ulcer  of  the  larynx  and  trachea  in  pulmonary  tuberculosis^  as 
contradistinguished  from  the  true  tubercular  ulcer.  He  has 
found  that  the  aphthous  ulcer  is  caused  by  streptococci  in  the 
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sputum  from  the  lung  cavities — that  infection  takes  place  from 
the  inner  surface  of  the  mucosa  and  produces  an  inflamma- 
tory^ process  \vhich  is  associated  with  tissue  necrosis,  and  which 
leads  to  the  formation  of  the  aphthous  ulcer — the  latter  may 
later  become  tubercular,  but  in  the  aphthous  ulcer  originally 
there  is  neither  in  its  base  nor  walls  any  trace  of  miliary  tuber- 
cle. This  conception  of  its  nature  is,  furthermore,  supported 
liy  bacteriolo2:ic  examination.  Only  in  those  ulcers  in  which 
miliary  tubercle  was  discovered  microscopically  were  tubercle 
bacilli  found,  and  solely  in  the  region  of  the  miliary  tubercle 
itself.  In  all  these  cases  both  miliary  tubercle  and  tubercle 
bacilli  were  absent.  Even  in  those  cases  in  which  tubercle 
bacilli  were  found  in  the  secretion  which  covered  the  mucous 
membrane,  both  characteristic  structure  and  bacillus  were 
wanting. 

Aphthous  ulceration  of  the  larynx  and  trachea  produced  by 
streptococci  may  invite  the  development  of  tubercular  ulcera- 
tion. This  is  all  the  more  probable  when  it  is  remembered 
that  it  appears  in  greatest  numbers  in  the  last  stages  of  pul- 
monar\'  tuberculosis.  At  this  period  the  great  majority  of  the 
ulcers  are  simply  streptom.ycotic  in  character,  and  secondary 
tuberculosis  develops  in  them  only  here  and  there. 

I  have  brought  this  question  before  you  for  discussion  re- 
luctantly and  with  much  diffidence  on  account  of  my  p>ersonal 
interest  in  the  matter.  Rut.  quite  apart  from  any  such  con- 
sideration, the  subject  is  deser\'ing  of  attention  in  view  of 
the  fact  that  it  is  overlooked  by  nearly  all  English-speaking 
authors  on  tuberculosis  of  the  upper  air  passages. 
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IMMEDIATE  AXD  RE.M(  )TE  SEOL'EL.^  OF  RADICAL 

REMi)\  AL  OF  THE  FAUCIAL  TOXSIL—OBSER- 

\  ATIOX  OF  TWO  HUXDRED  CASES.* 

P>Y   \  IROIMLS   DaBXEV.   M-    D., 

Washington-. 

When  we  reflect  that  operation  looking  to  the  removal  or 
retluction  in  size  of  the  tonsil  was  demised  and  practiced  in  the 
middle  ages,  the  amount  of  literature  on  this  subject  in  all 
its  phases  is  in  nowise  surprising,  great  though  it  be.  Hence, 
a  few  only  of  those  articles  pertinent  to  the  limited  scope  of 
this  paper  will  be  quoted  here.  Similarly,  the  facility  with 
which  any  point  of  view  could  be  sustained  by  reference  to 
these  authors  is  obvious,  but  it  is  one  thing  to  state  a  fact  and 
quite  another  to  account  scientifically  for  its  existence.  Thus, 
the  statement  of  sterility  in  the  male  or  female  who  has  had 
a  tonsillectomy  done  before  puberty,  the  occurrence  of  blind- 
ness and  other  calamities  of  physical  origin,  all  may  have 
existed,  but  such  post  hoc,  propter  hoc  reasoning  cannot  con- 
vict the  larAugologist. 

In  order  to  narrow  the  field  of  this  paper  the  radical  re- 
moval alone  is  considered,  which  can,  of  course,  be  done  by  as 
many  different  instruments  as  methods;  obviously,  again,  the 
partial  and  the  radical  method  may  share  in  common  some  of 
the  sequela?,  notably  hemorrhage  and  injur\-  to  the  adnexa. 
Consequently,  I  do  not  wish  to  be  understood  as  limiting  any 
given  result  to  the  radical  method  merely  because  I  mention 
it  in  that  connection. 

The  agitation  to  stay  the  hand  of  the  lar}-ngologist  in  his 
alleged  ruthless  onslaught  on  the  innocent  tonsil  is  timely,  if 
a  little  overdone,  insofar  as  it  has  directed  attention  to  the 
harmful  effects  that  may  and  do  follow  the  removal  of  these 
problematic  organs.     This  plea  for  considerate  surgery  is  emi- 
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nently  proper,  but  the  lay  press  has  made  such  spectacular  use 
of  it  that  a  legitimate  operation,  even  where  it  is  vital  to  the 
patient's  health,  is  now  performed  under  great  protest  on  the 
part  of  parents  who  have  had  their  opinions  moulded  by  the 
public  prints. 

PRIMARY   AND   SECONDARY    HEMORRHAGE. 

This  sequela  is  given  prime  consideration  by  all  observers, 
though  a  few  seem  to  regard  it  as  not  especially  serious  (Freer, 
Richardson,  Ballenger),  from  which  view  I  must  sharply  dis- 
sent. Although  I  have  never  had  nor  seen  a  fatal  hemorrhage 
following  an  operation  on  the  tonsils,  I  have  been  profoundly 
alarmed  at  several  of  my  own  cases,  and  have  seen  some  that 
resisted  the  skill  and  dexterity  of  experienced  operators.  The 
sinister  and  disconcerting  fact  is,  in  my  mind,  that  patients 
have  died  from  this  cause.  A  colleague  told  me  of  a  fatal 
case  he  had  had  in  which  the  patient,  a  young  girl  of  about 
fifteen  years  of  age,  swallowed  quietly  the  steady  ooze  from 
the  tonsillar  cavity  till  she  was  exsanguinated.  Her  pallor 
finally  attracted  the  attention  of  a  nurse,  who  gave  the  alarm, 
but  it  was  too  late.  This  case  had  had  nothing  approximating 
a  hemorrhage  at  operation,  and  there  was  no  reason  to  fear 
any  complication,  though  she  really  died  of  neglect  on  the  part 
of  the  ward  nurse,  who  should  have  watched  her  carefully. 

E.  A.  Crockett,  in  stating  that  he  considers  hemorrhage  a 
serious  matter,  says  that  in  a  year  and  a  half  twelve  deaths 
from  this  have  been  reported  in  and  about  Boston,  leading  him 
to  infer  that  there  are  many  more  than  that  number.  How- 
ever, in  his  discussion  he  brings  out  the  fact  that  only  one  in 
every  group  of  twelve  untoward  sequelae  of  the  tonsil  opera- 
tion was  noted  as  occurring  at  the  hands  of  a  competent  oper- 
ator, meaning  either  a  laryngologist  or  an  operator  who  had 
had  experience  and  training  in  this  work.  In  addition  to  the 
twelve  deaths  referred  to,  he  records  "many  serious  hemor- 
rhages," one  requiring  ligature  of  the  common  carotid  after  a 
scissors  enucleation,  and  two  deaths  in  two  minutes,  following 
a  sharp  dissection  with  the  scalpel :  truly  an  astounding  calam- 
ity, absolutely  inexcusable.  None  of  these  cases  were  his  own. 
though  he  lost  one  patient  from  etlier  pneumonia  followed  by 
empyema,  acute  mastoiditis  and  meningitis. 

Lindley  Sewell  was  able  to  find  reports  of  nineteen  deaths, 
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and  fifty  severe  hemorrhages  which  were  controlled.  It  is 
his  opinion  that  the  menstrual  period  conduces  to  greater  loss 
of  blood,  if  the  patient  be  operated  upon  at  that  time.  I  have 
not  been  able  to  observe  any  difference,  though  1  have  repeat- 
edly operated  at  this  period  and  made  careful  notes  on  every 
case,  in  order  to  determine  this  point. 

Ballenger,  in  nine  thousand  cases,  had  only  two  hemorrhages 
severe  enough  to  cause  marked  anemia  and  exhaustion.  Pfingst 
observed  a  hematoma  in  the  pharynx  as  a  result  of  suturing 
the  pillars  over  a  pledget  of  gauze  to  control  a  hemorrhage 
which  began  eight  hours  after  operation.  Cassellberry  thinks 
that  about  one  case  in  every  seventy-five  caused  him  some  dif- 
ficulty in  stopping  the  flow  of  blood,  out  of  an  experience  rep- 
resented by  fifteen  hundred  cases. 

The  case  which  caused  me  much  anxiety  was  the  result  of 
a  punch  operation,  coming  on  three  hours  after  he  had  left  my 
office.  The  flow  was  controlled  with  lumps  of  ice,  fitted  snugly 
into  the  bleeding  cavity.  Ten  days  later,  while  walking  slowly 
on  the  street,  his  throat  began  bleeding  and  did  not  stop  till 
he  had  fallen  from  syncope.  I  have  seen  twice  in  consultation 
an  apparently  uncontrollable  primary  hemorrhage  due  to  fail- 
ure to  clean  out  thoroughly  the  supratonsillar  fossa.  A  hard, 
fibrous  nodule  containing  bleeding  vessels  was  in  each  case  dis- 
covered, and  its  snaring  immediately  stopped  the  flow  of  blood. 
I  have  observed  that  there  are  three  points  whence  stubborn 
bleeding  may  arise  in  the  radical  operation :  the  supratonsillar 
fossa,  the  middle  third  of  the  jxjsterior  pillar,  and  the  ix)int 
where  the  infratonsillar  fossa  blends  with  the  pharyngeal  w^all. 
In  the  method  which  involves  divulsion  of  the  loosened  and 
hanging  tonsil,  there  is  apt  to  be  a  stripping  of  the  small  ves- 
sels in  their  length,  which  will  always  cause  a  type  of  bleeding 
necessarily  stubborn,  for  obvious  mechanical  reasons.  I  have 
had  three  cases  which  required  suturing  of  the  pillars  to  con- 
trol secondary  hemorrhage,  and  innumerable  ones  in  which  I 
deemed  it  wiser  to  crush  bleeding  points  or  areas  with  powerful 
forceps  rather  than  try  pressure,  though  the  latter  method 
would  have  in  time  controlled  the  trouble,  I  feel  sure. 

Stucky  reports  a  death  from  exsanguination  a  few  hours 
after  operation,  and  nine  cases  of  secondary  hemorrhage  which 
required  a  second  anesthesia  and  ligation  or  suturing  the  pil- 
lars. He  does  not  give  the  names  of  the  operators,  or  any  par- 
ticulars of  the  methods  employed  at  operation. 
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C.  W.  Richardson,  in  a  very  frank  and  comprehensive  paper 
on  complications  of  the  tonsil  operations,  reports  no  serious 
bleeding  in  his  own  cases,  which  he  attributes  to  his  technic 
of  finger  enucleation.  In  this  I  think  he  is  correct,  though  I 
do  only  a  partial  finger  separation  and  finish  with  the  snare. 

HYPERPYREXIA. 

Richardson  and  Wishart  both  report  a  fatal  case  with  this 
complication,  in  which  the  temperature  rose  to  107°  F.  The 
former  case  had  a  temperature  of  99.4°  F.  at  operation. 

To  be  classed  under  this  head,  perhaps,  is  the  case  of  a  chauf- 
feur, of  good  habits,  whose  tonsils  I  removed  under  the  severe 
handicap  of  a  badly  given  anesthetic.  He  was  never  suffi- 
ciently relaxed  to  dispense  with  the  orderly's  help,  and  the 
hemorrhage,  from  two  torn  vessels  on  the  posterior  pillar, 
rendered  my  task  particularly  difficult  throughout.  From  nor- 
mal at  operation  his  temperature  in  two  hours  rose  to  102° 
F.  and  in  four  hours  to  105°  F.,  and  he  was  in  a  mild  de- 
lirium for  twenty-four  hours.  His  chest,  urine,  blood  and 
history  were  all  negative.  I'y  lysis,  in  five  days  his  tempera- 
ture became  normal,  but  it  was  a  month  before  he  regained  his 
strength,  though  an  unusually  muscular  man.  All  tempera- 
ture readings  were  by  axilla,  which  would  ^how  more  fever 
than  indicated  by  the  figures  105°  F.,  of  course. 

INFARCT  OF  THE  LUXG. 

Richardson  reports  two  cases  of  this  rare  complication,  in 
one  of  which  it  subsequently  became  necessary  to  open  and 
drain  a  lung  abscess.  He  also  describes  a  case  reported  by 
Le  Play,  where  the  resulting  abscess  was  probably  due  to  an 
embolism. 

SEPSIS. 

It  is  probable  that  every  case  of  tonsillectomy  is  complicated 
by  some  local  infection,  which  is  a  natural  consequence  of  lay- 
ing bare  two  large  granulating  surfaces,  with  some  trauma,  in 
the  presence  of  numerous  bacteria.  Certainly  the  three  cases 
of  cellulitis,  one  with  the  further  issue  of  facial  paralysis  of 
five  weeks'  duration,  reported  by  J-  A.  Stucky,  would  suggest 
this  contingency.     I  have  had  five  cases  where  swelling  of  the 
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gland-  in  the  parotid  region  was  sufficiently  marked  to 
require  attention,  though  none  went  to  suppuration.  The 
presence  of  edema,  which  1  have  observed  in  at  least  50  per 
cent  of  my  cases,  and  have  heard  colleagues  mention  as  a  fre- 
quent complication  in  their  work,  however,  is  due  to  infection 
only  in  part,  I  believe,  and  has  never  caused  any  serious 
trouble  in  the  convalescence.  The  removal  of  the  tonsil  in 
toto  is  likewise  the  removal  of  the  support  of  the  pillars  and 
velum ;  hence,  the  relaxation  and  venous  stasis  contribute  to 
the  edema,  if  they  do  not  actually  cause  it.  The  flabby,  immo- 
bile palate  allows  food  and  liquids  to  pass  into  the  posterior 
nares,  simulating  paresis ;  in  fact,  Sewell  reports  two  cases  of 
paresis  of  the  soft  palate  which  suggest  to  me  merely  a  se- 
verely relaxed,  edematous  palate,  and  a  patient  naturally  un- 
willing to  incur  great  distress  by  voluntarily  putting  on  the 
stretch  such  sensitive  parts.  Mild  general  sepsis  is  fairly  com- 
mon, accompanied  by  a  temj^erature  of  100^  F.,  but  severe 
cases  of  systemic  infection,  involving  gangrene  of  cervical 
muscles,  or  septic  phlebitis  with  optic  neuritis  and  delirium, 
such  as  reported  in  Richardson's  paper,  as  seen  by  L.  W,  Dean, 
are  fortunately  rare.  Thus.  Ballenger  describes  but  two  cases 
of  his  own.  both  due  to  the  streptococcus.  L.  C.  Deane  says 
about  2  per  cent  of  his  cases  showed  this  effect.  Bauchacourt, 
in  Dean's  paper,  reports  one  case  of  edema  of  the  glottis  with 
death,  and  Martin  two  deaths,  while  Dean  gives  one  death 
from  septicemia  in  his  own  practice.  This  occurred  on  the 
sixth  day. 

EMPHYSEMA. 

Richardson's  case,  in  which  the  air  entered  the  subcutaneous 
area  within  an  hour  and  cleared  up  in  forty-eight  hours,  and 
the  case  of  B.  D.  Parrish.  where  the  emphysematous  infiltra- 
tion began  a  few  minutes  after  operation,  and  extended  from 
the  right  eyelid  down  the  cheek,  face  and  chest  to  the  last  rib. 
are  the  only  cases  I  find  recorded.  I  am  indebted  to  Dr.  Rich- 
ardson's paper  for  these. 

PNEUMOXIA   AXD  PLEURISY. 

Scattered  through  the  literature  there  is  to  be  found  an  occa- 
sional report  of  pneumonia  following  a  tonsillectomy,  but  as 
it  is  not  always  clear  to  the  reader  Avhether  the  death  was  due 
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to  the  ether  or  to  inspired  matter,  it  is  not  easy  to  classify 
them.  However,  Richardson  reports  one  pneumonia  which 
proved  fatal,  and  two  pleurisies,  neither  of  which  was  fatal. 
According  to  Crockett,  there  have  been  in  recent  year^  but  two 
ether  pneumonias  at  the  Massachusetts  Charitable  Eye  and 
Ear  Infirmary,  one  of  which  died,  but  he  has  collected  reports 
that  show  in  the  Boston  neighborhood  one  death,  which  he  says 
was  due  to  strangulation  from  vomitus,  and  one  death  he  calls 
an  anesthetic  death,  though  suspecting  an  enlarged  thymus. 
A  death  from  such  a  cause  can  in  no  way  be  attributed  to  the 
operation  of  tonsillectomy  per  se,  but  it  is  reported  in  this 
connection  by  the  following,  each  of  whom  had  one  fatality: 
Bench,  T.  J.  Harris,  F.  R.  Packard.  I  have  had  one  case  of 
pneumonia  which  was  certainly  due  to  the  manner  of  admin- 
istration of  the  ether.  His  convalescence  was  very  slow,  and 
his  temperature  lasted  for  three  weeks,  but  he  suffered  no  per- 
manent detriment. 

RHEUMATISM. 

Three  days  after  removing  the  tonsils  of  a  young  boy,  a 
slight  swelling  was  observed  on  the  outer  aspect  of  each  ankle, 
and  a  temperature  of  100°  F.  This  subsequently  rose  to  101.2° 
F.,  and  the  case  ran  a  typical  course  and  history  of  acute 
articular  rheumatism,  with  involvement  of  the  knees  as  well  as 
ankles,  lasting  three  weeks.  I  afterwards  learned  that  he 
had  been  subject  to  such  attacks  every  winter  and  in  cold 
weather  at  other  seasons.  Apparently  the  operative  interfer- 
ence had  released  latent  infection  in  the  tonsillar  crypts  and 
adjoining  lymphatics  with  metastatic  evidences  in  the  joints 
mentioned. 

NERVOUS    PHENOMENA. 

Pfingst  mentions  a  case  of  hemiplegia  which  did  not  dis- 
appear till  four  months  after  operation,  also  one  in  which  there 
were  repeated  attacks  of  hysterical  strangulation  and  spas- 
modic flexing  of  the  thighs  (Bergh).  Several  months  ago  I 
saw  in  consultation  an  infant,  fifteen  months  of  age,  from 
whose  epipharynx  lymphoid  tissue  had  been  curetted  under 
chloroform  anesthesia,  for  the  relief  of  mouth  breathing,  the 
mother  said.  As  an  undoubted  result  of  this  unnecessary  sur- 
gery, every  afternoon  since  the  operation  this  child  had  had 
violent  attacks  of  spasmodic  laryngitis,  with  complete  arrest 
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of  respiration  for  as  long  as  fifteen  and  even  twenty  seconds 
at  a  time,  and  all  the  cyanotic  and  cardiac  disturbance  which 
usually  accompanies  such  seizures.  The  child  had  a  n^ative 
history,  had  neved  been  ill  and  had  parents  of  no  taint  what- 
ever. Evidently  the  violence  done  her  nervous  equilibrium 
was  great  and  causative  of  the  attacks. 

The  rather  severe  edema  of  the  uvula  and  soft  palate  follow- 
ing an  enucleation  of  the  tonsils  in  a  neurotic  woman,  twenty- 
five  years  of  age,  had  begun  to  disappear  when  I  was  sent  for 
in  great  haste  on  the  fifth  day,  as  she  was  unable  to  speak, 
even  in  a  whisper.  The  cords  appeared  normal  and  moved 
freely  on  attempted  phonation,  and  no  cause  other  than  hys- 
teria seemed  to  me  likely  at  the  bottom  of  the  aphonia.  I  tried 
to  betray  her  into  speaking  by  catching  her  oflf  her  guard,  but 
knowing  that  she  was  very  desirous  to  go  to  Europe  in  a  few- 
days,  I  told  her  mother  in  her  presence  that  her  voice  would 
return  unimpaired  by  the  second  day  at  sea.  This  was  suf- 
ficient to  secure  a  cure,  as  promptly  the  second  day,  on  getting 
up.  her  voice  was  found  to  be  full  and  normal. 

INJURY  TO  PILLARS  AND  ADNEXA  I  CO.VTRACTURES  ;  FUNCTIONAL 
DISTURBANCES. 

Laceration  of  the  pillars  is  a  frequent  occurrence  where  they 
are  friable  from  disease,  or  where  much  force,  or  rather  mis- 
directed force  is  applied,  and  will  materially  increase  hemor- 
rhage, especially  when  the  posterior  pillar  is  the  part  damaged. 
Generally  these  wounds  heal  readily  with  no  ill  effects  other 
than  prolonged  convalescence,  but  I  had  the  misfortune  sev- 
eral years  ago  to  buttonhole  an  anterior  pillar  with  the  punch, 
and  the  wound  did  not  close.  Moreover,  the  cicatricial  con- 
tractures were  extensive,  and  the  two  pillars  adhered  together 
on  each  side,  limiting  the  mobility  of  the  velum  in  such  a  way 
as  to  render  the  patient's  voice  nasal  from  time  to  time,  though 
not  continuously.  Since  abandoning  the  use  of  the  punch  some 
three  years  ago  I  have  had  no  such  perforations  or  contract- 
ures. While  I  do  not  seek  to  escape  the  blame  for  my  poor 
technic  that  brought  about  such  a  result,  I  find  myself  in  ac- 
cord with  Sewell,  who  says  that  many  of  these  bad  cosmetic 
and  functional  results  are  due  to  the  faulty  administration  of 
the  anesthetic.  It  is  essential  for  good  results  in  throat  sur- 
gery that  the  patient  should  be  kept  quiet,  the  mouth  free  of 
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blood  and  mncus  and  the  anesthetic  apparatus  out  of  the  oper- 
ator's way.  My  case  bears  out  his  theory,  as  the  three  condi- 
tions desired  were  conspicuously  lacking. 

I  was  rather  surprised  to  read  that  Pfingst  found  it  not  un- 
usual to  buttonhole  the  pillars  in  the  first  twenty-five  or  thirty 
cases  he  had  to  report,  and  the  uvula  was  at  times  removed 
along  with  the  tonsil.  This  I  have  done  once  with  the  snare, 
and  I  have  seen  two  eminent  laryngologists  do  the  same  thing 
in  this  city.  If  the  snare  loop  is  made  so  small  that  the  loos- 
ened tonsil  can  be  just  pulled  through  with  slight  force,  it  will 
be  impossible  to  commit  this  surgical  error,  which  I  have  like- 
wise done  once  with  the  punch,  as  the  parts  were  obscured 
with  blood  and  the  patient  not  well  anesthetized.  In  all,  I  have 
had  four  cases  in  which  the  scar  formation  was  marked,  all 
due  to  indiscreet  use  of  the  tonsil  punch. 

Sewell  reports  one  case  of  adhesion  of  the  velum  to  the 
pharyngeal  wall,  shutting  off  one  naris  from  the  oral  cavity. 
I  had  a  similar  case  in  which  the  velum  was  adherent  to  the 
pharynx  on  both  sides,  leaving  an  opening  in  the  midline 
which  scarcely  admitted  my  little  finger.  As  he  was  a  mental 
defective,  an  accurate  history  was  not  obtainable,  other  than 
it  was  the  result  of  a  throat  operation. 

Where  a  tonsil  is  badly  degenerated  and  the  pillars  share  in 
the  process,  though  the  tonsil  be  removed  with  the  utmost 
care  and  circumspection,  the  rapid  formation  of  granulations 
requires  .removal  for  weeks  following  convalescence,  if  de- 
formities are  to  be  prevented,  v'^uch  has  been  my  experience 
with  tonsils,  the  seat  of  infection  spreading  into  peritonsillar 
abscess,  and  requiring  removal  as  a  j^revention  of  recurrent 
attacks,  though  I  try  to  prevent  this  new  growth  by  local  appli- 
cations to  the  healing  surface.  One  case,  that  of  a  woman  of 
forty-five  years  of  age.  required  free  punching  out  of  large 
organized  granulations  three  times  in  the  course  of  three 
months. 

The  examination  of  a  young  man's  throat  for  the  relief  of 
pain  and  offensive  accumulations  revealed  the  absence  of  a 
uvula  and  the  presence  of  tonsil  remnants  on  each  side,  though 
he  had  had  a  general  practitioner  remove  the  tonsils  once,  and 
again  a  specialist  had  tried  to  do  it,  with  the  result  already 
stated.  Moreover,  the  free  edges  were  the  seat  of  chronic 
inflanmiation,  their  surfaces  ulcerated  and  covered  witli  a  pink- 
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ish  and  yellow  material,  and  a  glistening,  tense  white  band  of 
fibrous  tissue  bounded  the  free  edge  of  the  pillars  on  one  side, 
up  and  across  the  palate  and  down  the  edge  of  the  opposite 
pillars,  holding  the  velum  in  a  tight  grip.  As  the  patient  was 
pale,  weak  and  dispirited,  I  would  give  no  prognosis  till  I  had 
a  report  from  the  pathologist  who  examined  a  section  from 
each  tonsil,  with  a  negative  result.  As  there  was  no  glandu- 
lar involvement  or  temperature,  the  tonsil  base  on  each  side  was 
enucleated,  revealing  a  .sclerotic  mass  the  size  of  an  English 
walnut — true  tonsil  tissue.  His  voice  is  occasionally  nasal, 
though  the  contracture  is  better  than  before  my  operation. 

A  clean  removal  of  diseased  or  enlarged  tonsils  will  at  times 
increase  the  register  of  a  singer's  voice  as  much  as  two  tones, 
but,  on  the  other  hand,  it  is  unwise  in  the  extreme  to  operate 
on  the  throat  of  a  singer  without  first  warning  the  patient  what 
ma\  be  the  outcome  as  to  limitation  of  tone  production.  How- 
ever carefully  the  removal  be  done,  there  will  sometimes  be  a 
restraint  placed  on  the  palatal  musculature  by  scar  formation 
and  adhesion  of  parts  formerly  free,  such  as  to  impair  tone 
production  and  resonance.  Such  cases  are  on  record ;  in  fact, 
Stucky  refers  to  one  in  his  report. 

Hudson  Makuen  goes  into  this  particular  point  thoroughly 
and  vigorously,  laying  stress  on  the  carelessness  with  which 
the  soft  parts  are  handled.  His  explanation  of  why  adhesions 
and  fibrous  formations  alter  the  voice  is  particularly  lucid,  and 
I  speak  only  in  corroboration,  since  nothing  can  be  added  to 
his  work  save  further  evidence. 

Whether  we  regard  the  enucleation  of  tonsils  as  an  opera- 
tion free  from  peril,  or  distinguished  by  an  occasional  mishap, 
at  least  the  conviction  forces  itself  upon  us  that  it  should  not 
be  entrusted  to  any  but  those  experienced  in  its  performance, 
and  that  the  convalescence  should  be  zealously  -followed.  More- 
over, it  is  essentially  a  hospital  operation,  to  be  done  in  a  hos- 
pital or  under  the  same  rigid  condition  of  asepsis  and  trained 
nursing. 
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LXIII. 

DECAPITATION   OF    THE   FAUCIAL   TONSIL    FOL- 
LOWED BY  DIGITAL  E\ISCERATION  OF 
ITS  CAPSULE.* 

By  J.  A.  Eluegood,  M.  D., 

Wilmington'. 

For  nearly  three  years  it  has  been  the  ahnost  invariable 
practice  of  the  writer  to  eviscerate  the  tonsil  capsule,  after 
decapitation,  when  operating  for  the  removal  of  the  faucial 
tonsils  in  children  under  puberty.  In  nearly  all  of  the  cases 
the  evisceration  was  performed  by  means  of  the  index  finger. 

The  patient  is  prepared  as  for  a  tonsillectomy.  A  general 
anesthetic  is  administered.  A  digital  examination  of  the 
tonsils  is  made  to  determine  the  consistence  of  the  tissues  of 
which  they  are  composed.  If  sufficiently  soft,  as  it  is  in  most 
cases,  the  hypertrophied  mass  is  pressed  through  the  ring  of  a 
Mackenzie  tonsillotome  of  suitable  size  and  the  decapitation 
performed.  In  the  pedunculated  tonsils  preliminary  dissec- 
tion is  often  unnecessary.  In  the  case  of  imbedded  tonsils  it 
is  generally  necessary  to  separate  the  tonsil  from  its  attach- 
ment to  the  faucial  pillars  before  it  can  be  made  to  protrude 
through  the  fenestra  of  the  guillotine.  The  separation  can 
frequently  be  performed  by  the  index  finger,  the  tip  of  which 
can  usually  be  pressed  up  under  the  margo  supratonsillaris 
into  the  supratonsillar  fossa  and  brought  down  successively 
between  the  anterior  and  posterior  pillars  and  the  tonsil.  Dur- 
ing this  procedure  much  assistance  can  be  rendered  by  sup- 
porting the  region  of  operation  externally  by  the  hand  of  the 
operator  or  an  assistant. 

In  case  the  separation  cannot  be  satisfactorily  done  by  the 
finger,  the  tonsil  may  be  grasped  with  forceps  and  instru- 
mental means  made  use  of  for  its  accomplishment. 


*Candidate*s  thesis,   American  Laryngolo^ieal,   Rhinological   and 
Otological  Society,  May  9,  191.3. 
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In  the  ideal  performance  of  the  decapitation  the  incision 
should  be  at  the  junction  of,  or  slightly  inward  to.  the  point 
at  wliich  the  capsule  and  the  mucous  membrane  meet  as  the 
later  is  reflected  over  the  tonsil.  Such  an  incision  avoids  cut- 
ting the  strong  fibrous  membrane,  a  part  of  the  amygdalo- 
epiglottic  fold,  which  lines  the  whole  tonsil  fossa  and  lies  in 
front  of  the  loose  cellular  tissue  between  it  and  the  superior 
constrictor  muscle. 

The  extent  to  which  the  tonsil  extends  through  the  ring  of 
the  guillotine  can,  in  a  great  measure,  be  determined  by  the 
pressure  of  the  surgeon's  finger  externally,  at  a  point  corre- 
sponding to  the  interval  between  the  angle  of  the  lower  jaw, 
the  anterior  border  of  the  sternomastoid  muscle,  and  the  great 
cornu  of  the  hyoid  bone. 

Should  the  pressure  be  made  by  an  assistant  and  be  excess- 
ive, the  degree  of  protrusion  can  be  regulated  by  the  operator 
in   applying  the  instrument. 

In  a  small  proportion  of  cases  of  pedunculated  tonsil  the 
entire  tonsil  in  its  capsule  will  be  removed  by  the  guillotine.  In 
the  majority  of  cases,  however,  the  base  of  the  tonsil  and  its 
capsular  bed  will  be  left  in  situ.  The  index  finger,  armed 
witli  a  stout  nail,  previously  hardened  with  absolute  alcc^iol, 
is  introduced  and  the  remains  of  the  tonsil  tissue  broken  down 
and  scraped  out.  This  is  usually  easily  accomplished.  Ordi- 
narily no  great  amount  of  force  is  necessary  to  so  crush  or 
pulpify  the  tonsil  tissue  that  it  may  be  easily  curetted  from 
the  capsule  by  the  finger  nail.  Any  that  may  remain  attached 
to  the  edges  of  the  capsule  can  readily  be  removed  by  tongue 
or  other  suitable  forceps,  or  by  a  small  l>allenger  ecraseur. 

The  crushing  of  the  tonsil  tissue  may  be  aided  by  external 
counterpressnre.  or  the  mass  in  the  capsule  can  be  easily  pulled 
forward  by  the  finger  over  the  angle  of  the  lower  jaw,  which 
can  be  used  as  a  background. 

An  examination  of  the  decapitated  part  will  enable  the  oper- 
ator to  determine  the  consistence  of  the  remaining  stump. 
Should  that,  as  occasionally  happens,  be  too  tough  for  com- 
plete removal  by  digital  manipulation,  it  can  be  removed  by 
such  other  means  as  the  operator  may  elect  to  adopt.  As  a 
matter  of  experiment  the  lymphoid  tissue  in  stumps  of  tough 
consistence  has  been  removed,  leaving  a  considerable  portion 
of  the  fibrous  tissue.     In  all  such  cases  the  remaining  tissue 
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soon  atrophied,  demonstrating  that  the  presence  of  lymphoid 
tissue  is  in  most  cases  necessan-  to  excite  hj'pertrophy  of  the 
fibrous  elements. 

Xot  infrequently  the  lymphoid  tissue  is  divided  into  two  or 
three  distinct  masses  or  lobes  by  more  pronounced  septa  of 
connective  tissue  which  extend  from  the  inner  surface  of  the 
capsule.  These  should  be  broken  down  and  the  cavities  con- 
verted into  one. 

It  is  important  to  remove  all  the  lymphoid  tissue.  Shreds 
of  connective  tissue  and  the  ends  of  the  vessels  which  remain, 
speedily  disappear. 

If  in  making  the  section  the  incision  does  not  involve  the 
greatest  diameter  of  the  investing  membrane,  it  should  be  torn 
or  cut  at  its  lowest  part  to  permit  of  easy  drainage.  It  can 
usually  be  easily  torn  with  the  finger. 

The  cr^-pts  are  doubtless  the  cardinal  features,  both  as  re- 
gards the  fimction  and  the  pathology-  of  the  faucial  tonsil. 
Of  the  former  nothing  definite  is  known.  Xomially  the  ton- 
sils disappear  after  pubert>'.  Although  they  may  have  some 
useful  function  to  perform  before  this  period,  it  has  been  un- 
questionably demonstrated  that  their  absence  by  complete  re- 
moval in  no  appreciable  sense  prejudices  or  endangers  life  or 
health.  .As  yet  no  bodies  have  been  discovered  which  bear  the 
same  relationship  to  the  tonsil  that  the  parathyroids  do  to  the 
thyroid  gland.  It  is  possible  that  such  may  exist,  or  that  some 
of  the  other  lymphoid  tissue  constituting  the  "ring  of 
Waldeyer"  may  vicariously,  or  by  sitbstitiuion,  perform  what- 
ever |)art  the  tonsil  is  intended  to  accomplish  in  the  process 
of  metabolism.  The  crypts  of  largest  size  and  greatest  depth 
are.  as  a  rule,  found  in  the  middle  part  of  the  tonsil,  and  this 
point  is  the  place  most  desirable  for  beginning  the  process  of 
digital  evisceration. 

While  some  of  the  cn.pts  open  into  the  supratonsillar  space, 
none  exist  in  any  of  the  lymphoid  tissue  composing  "Wal- 
deyer's  ring"  outside  the  tonsil  capsule. 

The  advantages  claimed  for  the  operation  herein  described 
are  that  in  most  cases  it  is  easily  performed.  It  is  also  quick- 
ly performed,  thus  lessening  the  danger  of  profound  and  pro- 
longed anesthesia.  Less  assistance  is  re<:|uired.  as  mopping 
of  blood  and  mucus  is  unnecessar}-.  The  patient's  head  can 
be  held  in  such  position  as  to  prevent  the  inspiration  of  either 
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of  these  substances.  No  inspection  being  necessary,  they  do 
not  interfere  with  the  performance  of  the  operation.  The 
danger  from  bleeding  is  lessened.  There  is  no  injury  to  tlie 
faucial  pillars,  nor  to  the  venous  plexus  at  the  base  of  the 
sinus,  the  wounding  of  which  is  the  most  common  cause  of  per- 
sistent and  alarming  hemorrhage.  It  is  obvious  that  the  more 
peripheral  the  incision  the  smaller  the  vessels  cut,  and  the  less 
serious  the  hemorrhage. 

The  vessels  and  fibrous  septa  are  too  tough  and  resistant  to 
be  entirely  removed  by  so  dull  a  curette,  and,  stripped  of  lym- 
phoid tissue,  the  former  readily  retract  and  curl  upon  them- 
selves so  as  to  clo.se  their  lumen.  The  danger  from  sepsis 
is  less  than  when  the  capsule  is  completely  removed,  because 
the  wound  is  less  extensive  and  deep,  and  has  as  its  back- 
ground a  tough  and  resistant  fibrous  membrane,  instead  of 
loose  cellular  and  muscular  tissue.  In  a  number  of  instances 
in  which  the  tonsils  filled  the  entire  fossa  they  were  so  cov- 
ered by  the  plicae  that  there  appeared  to  be  no  peritonsillar 
space,  and  there  being  little  or  no  projection  beyond  the  faucial 
pillars,  a  section  of  the  mucous  membrane  was  removed  from 
the  buccal  surface  of  the  gland  and  evisceration  digitally  per- 
formed. The  incubating  foci  represented  by  the  crypts  being 
eradicated,  and  the  mucous  membrane  and  capsule  being  torn 
below  so  as  to  afford  drainage  and  avoid  the  formation  of  a 
pocket,  the  result  was  all  that  could  be  desired. 

The  upper  portion  of  the  capsule  is  surrounded  by  a  loose 
areolar  tissue  space — the  peritonsillar  space.  There  is  only  a 
potential  space  round  the  lower  portion  of  the  capsule,  for  the 
muscular  fibers  of  the  palatoglossus  and  the  palatopharyngeus 
form  a  close  investment  to  it.  These  fibers  are  interlaced  with 
one  another  and  with  those  of  the  superior  constrictor,  and  some 
of  the  latter  are  directly  inserted  into  the  capsule  itself.  Con- 
sequently this  intimate  relationship  of  muscle  with  the  lower 
part  of  the  capsule  prevents  tracking  downward  of  infection 
when  the  lower  part  of  the  capsule  and  its  attachment  are  not 
disturbed,  whereas,  such  might  easily  occur  when  the  lower 
part  of  the  capsule  is  removed.  The  great  resistance  of  the 
capsule  to  infection  is  well  illustrated  in  gross  tubercular 
lesions  of  the  tonsil.  In  tonsils  which  have  undergone  acute 
inflammatorv  changes  the  capsule  remains  unaffected.  So  it 
apparentlv  does  after  digital  evisceration.     Lastly,  there  is  no 
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mutilation  of  the  palate  muscles,  nor  such  injury  to  the  mucous 
membrane  as  to  interfere  with  deglutition,  audition,  or  vocali- 
zation. 

It  may  be  said  that  such  injuries  are  not  done  when  total 
extirpation  of  the  capsule  is  properly  performed.  While  that 
is  undoubtedly  true,  nevertheless,  it  is  a  well  known  fact  that 
they  are  frequently  done  by  the  inexperienced,  and  occasion- 
ally by  the  most  expert  operators.  It  may  also  be  said  that 
the  force  necessary  to  perform  the  operation  described  is  liable 
to  cause  serious  injury  to  the  surrounding  parts,  and  that  the 
remaining  shreds  of  tissue  in  the  eviscerated  capsule  are  liable 
to  lead  to  general  infection.  In  the  experience  of  the  writer 
there  has  been,  as  a  rule,  but  moderate  reaction,  the  detritus 
has  rapidly  disappeared,  and  the  denuded  surface  was  speed- 
ily covered  by  extension  of  the  mucous  membrane.  The  in- 
sult to  the  tissues  is  by  no  means  so 'great  as  in  the  old  oper- 
ation of  Celsus — digital  enucleation — revived  and  practiced 
by  some  distinguished  surgeons  of  the  present  day. 

While  in  some  instances  the  child  is  born  with  hypertrophy 
of  the  faucial  tonsils,  the  enlargement  usually  begins  about 
the  second  year  of  life,  and  continues  until  young  adulthood. 
During  this  age  the  lymphoid  elements  largely  predominate, 
and  the  consistence  of  the  tonsil  is  such  that  digital  eviscera- 
tion can  be  easily  accomplished  in  the  manner  described. 
Although  this  operation  may  not  commend  itself  to  skillful 
surgeons,  the  author  is  convinced  that  it  is  based  on  good 
surgical  principles.  The  results  in  over  three  hundred  cases 
performed  by  him  have  been  eminently  satisfactory.  In  only 
one  case  has  there  been  any  recurrence  of  the  hypertrophy, 
and  in  that  case  circumstances  arose  during  the  operation 
which  prevented  its  complete  performance.  The  hypertro- 
phied  mass  in  this  case  is  quite  smooth,  by  no  means  large, 
and  has  given  rise  to  no  disturbance.  There  has  been  no  case 
of  alarming  hemorrhage,  and  in  but  one  was  there  violent 
reaction.  That  one  was  operated  upon  too  soon  after  an 
acute  attack  of  tonsillitiSj  and  although  there  was  considera- 
ble reaction,  recovery  was  complete  and  the  final  result  per- 
fect. 

Simple  tonsillotomy  in  most  cases  is  unsatisfactory,  because 
it  leaves  portions  of  the  crypts,  some  of  which  almost  invaria- 
bly extend  through  the  entire  depth  of  the  tonsil  to  the  cap- 
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sule,  and  these  are  liable  to  become  subsequently  diseased. 
Nevertheless,  it  is  a  time-honored  procedure  and,  except  in 
America,  the  method  of  operation  most  commonly  performed. 
Unless  some  operation  more  efficient  and  more  easily  exe- 
cuted is  devised,  it  is  a  procedure  likely  to  be  largely  per- 
formed in  the  future.  Tonsillectomy,  as  performed  by  the  most 
expert  operators,  is  a  more  difficult  operation  than  the  average 
operator  will  practice,  and  complete  removal  by  means  of  a 
tonsillotome  and  punch  forceps,  with  or  without  removal  of 
the  capsule,  is  both  more  difficult  and  dangerous  than  tonsil- 
lectomv. 


LXIV. 

FRONTAL  MUCOCELE.* 

By  Geo.  W.  McCoy,  A.  M.,  M.  D., 

Los  Angeles. 

The  profession  differs  in  the  definition  of  a  mucocele,  the 
difference  being  essentially  in  the  location  of  the  tumor.  De- 
fined in  the  words  of  St.  Clair  Thomson,  and  representing  the 
views  of  the  majority  of  nose  and  tliroat  men,  a  mucocele  is 
a  "distension  of  one  or  more  walls  of  ah  accessory  sinus  and 
an  accumulation  within  it  of  a  mucous  secretion." 

This  conception  of  a  mucocele  restricts  the  growth  to  an  un- 
common occurrence.  Hill  Hastings,  in  his  excellent  article 
read  before  the  society  at  Los  Angeles,  1911,  reviewing  the 
literature,  found  only  forty  cases. 

The  other  conception  defines  the  term,  in  the  language  of 
D.  Braden  Kyle,  as  a  ''simple  or  retention  cyst  common  in 
the  nose  and  nasopharynx  and  the  upper  portion  of  the  larynx." 
He  also  describes  the  condition  in  the  accessory  sinuses. 

The  etiolog}'  is  uncertain..  Turner  believes  a  catarrhal  pro- 
cess obstructs  the  natural  ostium  and  the  mucous  secretions 
are  retained,  but  there  are  cases  in  which  the  passage  is  patu- 
lous. The  usual  cause  of  mucocele,  according  to  D.  Braden 
Kyle,  Thomson,  and  others,  is  cystic  dilatation  of  a  gland  of 
the  mucous  membrane,  or  cystic  degeneration  of  a  polyp,  but 
may  be  due  to  catarrhal  stoppage  of  the  ostium.  This  is  called 
by  the  recent  writers  the  new  belief,  and  the  obstructing 
cause  is  the  old  idea,  yet  some  recent  writers,  accepting  the 
new  etiology,  still  restrict  mucoceles  to  the  accessory-  sinuses. 

As  there  is  a  greater  number  of  myxomata  and  fibromyxo- 
mata  in  the  nose  than  in  the  accessor}-  sinuses,  and  as  the 
mucous  membrane  of  the  nose  and  nasopharynx  contains  more 
glands  and  has  a  greater    number  of    cyst  formations    than 

*Read  before  the  Western  Section  of  the  American  Laryngological, 
Rhinological  and  Otological  Society,  Oakland,  April  15,  1913. 
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the  mucous  membrane  of  the  accessory  sinuses,  it  is  evident 
that  conditions  are  far  more  favorable  for  the  development 
of  mucoceles  in  the  nose  and  nasopharynx  than  in  the  sinuses. 
In  my  own  experience  I  have  removed  a  few  tumors  from  the 
nose  and  nasopharynx  which,  if  placed  in  the  accessory  sinuses, 
would  be  considered  by  all  mucoceles,  while  I  have  only  had 
two  cases  of  mucocele  of  the  accessory  sinuses,  and  possibly 
a  third,  now  under  consideration. 

Restricting  the  term,  mucocele  to  such  conditions  within  an 
accessory  sinus  is  artificial,  and  is  not  founded  upon  patho- 
logic principles,  and  should  be  discontinued.  The  term  should 
include  any  simple  or  retention  cyst  filled  with  mucous  secre- 
tion which  may  become  purulent  or  undergo  secondary 
changes. 

The  following  case  w'ould  be  a  mucocele  under  either  defini- 
tion :  A  young  man,  thirty-four  years  of  age,  weighing  204 
pounds,  five  feet  nine  inches  in  height,  and  in  the  pink  of 
physical  condition,  a  baseball  catcher  by  profession,  was  re- 
ferred to  me  by  Dr.  Guy  Cochran  for  a  tumor  over  the  left 
frontal  region  as  large  as  an  English  walnut. 

The  family  and  personal  history,  except  the  following,  has 
no  bearing.  Denies  venereal  and  alcoholic  history,  excepting 
an  occasional  glass  of  beer.  Had  socalled  typhoid  malaria 
at  fifteen  years  of  age ;  had  measles  when  a  child ;  with  the 
exception  of  an  occasional  attack  of  grippe,  has  otherwise 
been  in  perfect  health. 

The  patient  has  had  difficulty  in  breathing  through  his  nose 
the  mucous  membrane,  or  cystic  degeneration  of  a  polyp,  but 
the  patient's  story.  Dr.  Rae  of  Binghamton,  New  York,  re- 
moved some  cartilage  and  bone  from  his  nose,  wathout  much 
relief.  The  patient  was  advised  to  go  west  and  get  into  the 
open  air.  He  came  to  California  in  1904  and  improved  imme- 
diately, probably  as  the  result  of  Dr.  Rae's  operation.  He 
caught  ball  for  the  Seattle  and  Sacramento  teams,  and  then 
went  to  Salt  Lake  City,  having  little  or  no  catarrhal  trouble 
until  1910,  when  headaches  and  a  full  feeling  appeared  over 
both  eyes,  not  following  or  accompanied  by  the  slightest  cold 
nor  stoppage  of  the  nose.  Under  treatment  by  Dr.  Pfouts 
the  trouble  disappeared  for  six  or  eight  weeks.  In  January, 
1911,  headaches  and  the  full  pressure  feeling  over  the  left  eye 
returned.     Soon  a  swelling  appeared  over  the  inner  third  of 
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left  frontal  sinus  region,  about  the  size  of  end  of  little  finger. 
When  the  tumor  appeared  headaches  ceased,  but  pressure 
feeling  was  always  present.  Dr.  Landenberger  aspirated  a 
dark  greenish  fluid  and  a  small  opening  in  the  frontal  sinus 
wall  was  noted.  The  pressure  feeling  left,  but  in  a  month 
returned  with  the  reappearance  of  the  swelling.  He  was 
again  aspirated;  the  patient  was  then  sent  to  Dr.  Schramm, 
who  operated  from  within  the  nose,  removing  the  left  middle 
turbinated  body.  According  to  the  patient,  three  weeks  after 
the  operation  the  contents  discharged  through  the  nose.    The 

I      .   tumor  mass  soon  reappeared  and  again  discharged  itself  and 

*  again  reappeared. 

In  the  spring  of  1912  I  found  a  nonfluctuating  tumor  of  the 
size  of  an  English  walnut  over  the  left  frontal  region.  The 
skin  over  the  swelling  was  normal  in  appearance,  but  inti- 
mately connected  with  the  mass.  No  opening  through  the 
bone  could  be  felt.  The  left  middle  turbinated  body  and  the 
anterior  ethmoidal  cells  had  been  removed.  The  right  middle 
turbinated  body  was  hypertrophied.  There  was  a  slight  mucous 
discharge  from  the  nose,  but  none  from  the  sinuses.  Trans- 
illumination was  dark  over  the  left  frontal.  Dr.  Soilands' 
X-ray  plates  showed  the  extent  of  the  sinus  and  as  if  slightly 
blurred,  also  the  tumor  mass  over  the  anterior  wall  of  the 
frontal  sinus,  but  did  not  show  the  opening  in  the  bone.  I 
observed  the  patient  until  August,  1912,  and  at  no  time  found 
any  discharge  from  the  frontal  sinus  region.  I  aspirated  about 
an  ounce  of  a  dark  brown,  slightly  thick,  but  not  tenacious 
fluid,  sterile  on  agar  and  blood  serum.  The  opening  in  the 
anterior  frontal  wall  could  be  distinctly  felt.  Repeated  and 
careful  examination  of  the  eyes,  ears,  nose  and  throat 
revealed  no  symptoms  except  those  given  August  31,  1912.  I 
operated  at  the  Good  Samaritan  Hospital.  An  incision  was 
made  along  the  brow  and  down  the  side  of  the  nose.  The 
periosteum  and  the  soft  parts  were  carefully  elevated  and 
retracted.  An  opening  at  inner  third  of  the  anterior  frontal 
sinus  wall,  irregular  in  shape,  about  8  mm.  in  diameter,  was 
found.  A  small  sequestrum  was  within  the  cavity,  excessive 
bleeding  clouded  the  liquid  contents.  The  bony  interior  of 
the  sinus  throughout  looked  like  the  smooth  whitish  interior 
of  a  muscle  shell  without  any  membranous  cover,  nor  could 
the  sac  of  the  mococele  be  made  out.    The  lining  of  the  reten- 
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tion  sac  of  the  soft  part  had  this  smooth  appearance,  but  not 
so  white  in  color,  nor  could  a  distinct  sac  of  the  mucacele  be 
made  out  here.  No  dura  was  exposed.  The  nasal  ostium 
was  completely  closed,  and  there  was  not  the  slightest  sign 
of  the  sinus  ever  having  had  an  outlet — just  a  small  pit  cov- 
ered with  pearly  white  bony  lining  where  the  passage  should 
be.  Through  this  I  made  a  nasofrontal  passage  with  dif- 
ficulty, coming  down  by  mistake  upon  the  septum  so  that  I 
had  an  opening  into  either  nasal  cavity.  The  anterior  bony 
wall  of  the  sinus  being  thin  was  entirely  removed,  the  cavity 
packed  with  iodoform  gauze  and  the  wound  entirely  closed 
with  horse  hair  sutures.  The  gauze  was  removed  next  day 
from  the  right  side  of  the  nose. 

The  recovery  was  uneventful,  healing  by  first  intention,  and 
on  the  tenth  day  the  •patient  left  the  hospital.  There  was 
slight  diplopia  for  a  month.  Six  months  later  I  showed  the 
patient  to  the  Los  Angeles  eye,  ear,  nose  and  throat  section. 
There  is  no  deformity,  no  depression.  The  scar,  owing  to 
the  slanting  incision  through  the  skin,  cannot  be  seen  over 
the  brow,  and  down  the  side  of  the  nose  only  as  a  faint  line. 
At  first  I  could  pass  a  probe  from  either  nostril  up  into  the 
cavity.     Ten  days  ago  I  attempted  it  and  did  not  succeed. 

Dr.  Lund,  who  was  present,  advised  letting  the  external 
wound  heal  by  packing  from  without,  avoiding  making  a  new 
passage  to  the  nose,  not  disturbing  the  mucous  membrane  of 
the  nose  and  lessening  the  danger  of  discharge  from  sinus 
into  nose.  To  me  it  seemed  more  or  less  deformity  would 
result :  the  interior  of  the  sinus  I  feared  was  too  smooth  to 
granulate,  and  as  aspiration  had  been  done  three  times,  I 
thought  the  nasal  drainage  method  the  best.  The  patient  is 
well.  I  cannot  reconcile  his  statement  of  the  tumor  mass 
emptying  itself  twice  through  the  nose,  unless  the  passage  was 
later  closed. 


LXV. 

REPORT  OF  A  CASE  OF  COMPOUND  FOLLICULAR 
orK^XTOAL\  OF  THE  SUPERIOR  MAXILLA.* 

By  L.  W.  Deax,  M.  D., 

Iowa  City. 

Miss  C,  age  twenty  years,  presented  herself  for  examination 
on  March  6,  1912.  The  following  history  was  given  me  by 
Dr.  Bowie,  who  referred  the  patient  to*me.  He  reported  that 
the  patient  presented  herself  to  him  several  weeks  before,  com- 
plaining of  pain  in  the  region  of  the  upper  right  third  molar. 
The  third  molar  was  sensitive.  Treatment  of  the  tooth  with 
removal  of  the  nerves  from  the  root  canals  did  not  relieve 
the  pain,  and  two  or  three  weeks  before  I  saw  the  patient  the 
tooth  was  extracted.  The  tooth  had  the  usual  short,  conical 
root.  It  was  two  weeks  after  the  tooth  was  extracted  that  a 
discharge  of  seropurulent  matter  made  its  appearance  in  the 
socket  of  the  tooth,  and  a  number  of  rudimentary  teeth  were 
discharged  through  this  opening. 

Examination  showed  that  there  was  a  sinus  leading  upward 
from  the  root  socket  of  the  right  third  upper  molar.  On 
probing  this  sinus  it  was  found  to  open  into  a  large  cavity. 
The  diagnosis  of  odontoma  was  made  and  operation  advised. 

The  opening  was  made  into  the  superior  maxilla,  just  above 
the  gingival  border,  over  the  socket  occupied  by  the  third 
molar  tooth.  A  large  cavity  was  found  which  extended  for- 
wards over  and  external  to  the  first  and  second  molars.  The 
cyst  extended  into  the  hard  palate  one-half  the  distance  to  the 
median  suture.  Within  the  cavity  were  found  a  number  of 
rudimentary  teeth  and  irregular  pieces  of  bone  tissue.  In  all, 
preceding  the  operation  and  at  time  of  operation,  thirty-five 
pieces  were  removed.     The  antrum  was  opened  and   found 

*Read  before  the  Chicago  Laryngological  and  Otological  Society, 
April  22,  1913. 
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normal.  The  wound  was  drained  through  the  antrum  into  the 
nose  and  the  external  opening  closed.  Later  the  wound  re- 
opened and  was  closed  by  a  second  operation. 

In  connection  with  dentigerous  cysts  and  empyemas  of  the 
antrum  of  Highmore,  with  extensive  necrosis  and  the  opera- 
tion for  these  conditions,  I  have  been  experimenting  with 
various  methods  for  closing  the  wound  between  the  cavities 
and  the  mouth.  The  method  that  I  have  found  most  success- 
ful was  to  remove  the  bone  from  the  alveolar  process  so  as 
to  get  good  apposition  of  the  periosteum  covering  the  external 
and  internal  surfaces  of  this  process. 

I  found  that  if  the  wound  were  closed  with  silk  sutures  they 
would  cut  through  and  the  wound  reopen.  Catgut  was  next 
tried  with  similar  result.  Our  best  results  have  been  secuied 
by  using  silkworm  gut  and  placing  along  each  side  of  the 
alveolar  process  a  small  piece  of  very  narrow  rubber  tubing. 
Over  the  tubing,  on  the  inner  surface  of  the  process,  the  silk- 
worm gut  is  looped,  the  ends  being  tied  over  the  tubing  on 
the  external  side  of  the  process.  In  all,  during  the  last  eight 
months.  I  have  operated  on  some  fifteen  cases.  The  last  seven 
or  eight  have  been  operated  upon  by  this  method  with  uniform 
good  results. 

It  might  not  be  amiss  here  to  quote  from  the  most  recent 
authorities  in  regard  to  odontomata.  It  is  evident  that  but 
little  is  positively  known  except  as  to  clinical  experience  and 
treatment.  The  etiology  is  still  within  the  realm  of  specula- 
tion. There  are  several  kinds  of  odontomata,  or  tumors  com- 
posed of  one  or  more  of  the  dental  tissues  arising  either  from 
teeth  changes,  or  teeth  in  process  of  development. 

Sutton  classifies  the  diflFerent  forms  of  odontomata  as  fol- 
lows : 

Epithelial  Odontomata. — These  develop  from  the  remains 
of  the  epithelium  of  the  original  enamel  organ.  They  appear 
in  the  form  of  a  series  of  cysts  separated  by  thin  septa  and 
contain  mucoid  fluid. 

Follicular  Odontomata  or  Dentigerous  Cysts. — They  usually 
form  in  connection  with  developing  permanent  teeth.  The 
inner  wall  of  the  cyst  is  the  remains  of  the  dental  follicle, 
within  which,  in  every  instance,  there  is  a  tooth  or  remains  of 
a  tooth.     The  cvst  is  filled  with  fluid,  usuallv  serous  or  mucoid. 
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I  believe  this  fluid  always  contains  cholesterin  crystals.  The 
contents  are  not  purulent  unless  infection  comes  from  without. 
The  walls  of  the  cyst  are  bony.  They  may  become  so  large 
as  to  bulge  out  and  cause  great  deformity. 

Fibrous  odontomata  are  developed  from  the  connective  tis- 
sue elements  of  the  developing  teeth.  These  are  usually  seen 
in  animals. 

Cementomata.  the  result  of  cement  forming  around  the 
teeth,  are  rare  in  man. 

Radicular  odontomata  form  after  development  of  crown  and 
while  root  is  forming. 

Composite  Odontomata. — These  are  abnormal  growths  of  all 
the  elements  of  tooth  structure,  resulting  in  solid,  informed 
masses  of  cementum,  dentine,  and  enamel. 

Compound  Follicular  Odontomata. — Socalled  because  it  re- 
sults from  several  tooth  follicles.  The  follicle  wall  becomes 
thickened  into  a  fibrous  capsule.  In  this  there  may  be  portions 
of  dentine,  enamel,  or  cementum,  imperfectly  or  more  or  less 
perfectly  formed  teeth,  all  together  in  a  heterogeneous  mass. 
Rudimentary  or  other  teeth  have  sometimes  been  found  in 
ver>'  large  numbers ;  as  many  as  several  hundred  have  been 
taken  from  the  jaws  of  one  person.  (Oral  Diseases  and  Mal- 
formations, Brown.) 

These  tumors  have  been  observed  in  the  human  subject,  and 
in  goats,  horses,  and  other  animals.  In  man  they  usually 
develop  in  early  life,  during  the  period  of  second  dentition. 
Among  the  records  of  cases  of  this  character  the  voungest  was 
a  boy  ten  years  old.  and  the  eldest  a  woman  of  twenty-seven 
years. 

The  number  of  denticles  found  in  tumors  of  this  character 
varies  greatly.  From  three  to  four  to  as  many  hundreds  have 
been  removed  from  the  jaws  of  a  single  patient. 

Among  the  recorded  cases  of  especial  interest  is  one  which 
will  be  briefly  mentioned: 

Tellander  reported  a  case  of  tumor  of  the  right  side  of  the 
superior  maxilla  in  a  woman  twenty-seven  years  of  age,  which 
had  been  growing  since  she  was  twelve  years  old.  The  char- 
acter of  this  growth  was  a  hard,  painless  swelling.  It  occu- 
pied the  space  in  which  should  have  been  lodged  the  first  molar, 
the  bicuspids  and  the  cuspid  of  the    permanent    set.     These 
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teeth  had  not  erupted.  Upon  opening  the  tumor  it  was  found 
to  contain  several  minute  teeth ;  nine  individual  teeth,  with 
conical  crowns  and  conical  roots,  each  complete  in  itself,  the 
crown  being  furnished  with  enamel,*  and  si-x  masses  of  dental 
tissue  having  the  appearance  of  being  formed  by  a  union  of 
several  single  teeth,  and  all  presenting  the  characteristics  of 
supernumerary  teeth.  Another  tooth  made  its  appearance 
about  a  rear  later  in  the  location  from  which  the  tumor  was 
removed.     (Ottolengui,  Items  of  Interest,  February,  1913.). 


LXVI. 

CASE  OF  MENINGITIS  IN  WHICH  THE  CISTERNA 
MAGNA  WAS  DRAINED  * 

By  Norval  H.  Pierce,  M.  D., 

Chicago. 

O.  h.,  aged  ten  years,  schoolJ>oy. 

Diagnosis. — Mastoiditis ;  purulent  -meningitis. 

History. — Patient  had  had  a  chronic  suppurative  otitis  media 
for  nearly  two  years. 

Present  Condition. — Temperature  on  admission  was  101.6.^ 
Some  rigiditj'  of  neck.  Kernig  present.'  Babinski.  '  Pupils 
not  contracted  and  eye  grounds  apparently  normal,  excepting 
that  the  veins  appeared  just  a  trifle  large. 

Patient  was  admitted  to  the  hospital  on  March  10,  1913. 
The  following  day  the  leucocyte  count  was  7,500.  Lumbar 
puncture  was  made,  and  fluid  came  out  with  considerable 
pressure  and  was  cloudy.  On  March  12th,  examination  by 
Dr.  Pierce  showed  spontaneous  nystagmus  on  both  sides. 
Heard  a^  fork.  No  symptoms  of  fistula.  Radical  mastoid 
operation  was  performed  by  Dr.  Pierce  on  that  day.  and  ne- 
crosed bone  found  in  roof  of  tympanum  and  posterior  wall  of 
mastoid,  extending  back  along  the  skull.  Black  necrosed  bone 
removed  and  dura  exposed.  The  next  day  the  patient  was  no 
better — all  the  symptoms  of  meningitis  were  the  same.  Lum- 
bar puncture:  ten  cubic  centimeters,  under  pressure,  cloudy. 
Specimen  sent  to  Michael  Reese  Hospital,  where  cultures  were 
made  and  pneumococcus  in  pure  culture  reported  present :  one 
hundred  and  sixty  cells  to  field,  polymorphonuclear  predom- 
inating :  Nognchi  plus. 

March  14th. — Lumbar  puncture — t\venty  cubic  centimeters. 
Marked  pressure :  cloudy.  Stiffness  of  neck  more  marked. 
Kernig  marked.  Babinski.  Patient  cried  out  constantly  and 
complained  of  severe  headache. 


*Read  before  the  Chicago  Laryngological  and  Otological  Society, 
April  22.  1913. 
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March  15th. — Drainage  of  cisterna  magna  by  Dr.  Pierce. 
A  trephine  opening  was  made  one  inch  below  external  occipi- 
tal protuberance  and  the  opening  enlarged  with  rongeur  for- 
ceps. No  pulsation  present.  Dura  and  arachnoid  opened  and 
considerable  cloudy  fluid  allowed  to  flow  out,  and  immediately 
pulsation  was  seen.  A  gutta  percha  drain  was  inserted  and 
two  pieces  of  xeroform  gauze  inserted  external  to  dura,  one 
above  and  one  below  gutta  percha  drain,  and  the  wound  closed. 
Voluminous  boric  and  alcohol  dressing  applied.  Blood  press- 
ure taken  during  the  operation  fluctuated  between  110  and  95. 

March  16th. — Patient's  temperature  went  down  after  the 
operation  for  several  hours,  but  again  up  to  101°  on  evening 
of  the  16th.     Leucocyte  count,  3,000. 

March  17th. — Wound  dressed  twice  a  day.  Drainage.  Blood 
pressure  went  down  to  75.  Patient's  limbs  and  abdomen 
bandaged  and  strychnin  given.    Blood  pressure  went  up  to  95. 

March  18th. — Temperature,  101°  to  103.°  'Wound  dressed 
twice  daily  and  draining  slightly.  Blood  pressure  90.  Patient 
cried  out  often  and  complained  of  some  headache.  Emacia- 
tion marked. 

March  19th.— Temperature,  100°  to  102.°  Headache,  and 
patient  cried  out.  Drain  out  of  wound.  Wound  reopened 
by  Dr.  Pierce,  allowing  considerable  cloudy  fluid  to  escape 
and  rubber  drain  reinserted.     Blood  pressure  down  to  80. 

Mavch  20th. — After  reinserting  drain,  temperature  from 
normal  to  99°  for  twelve  hours,  after  which  it  again  went  to 
101.° 

March  21st. — Patient  was  getting  stupid  and  showed  evi- 
dences of  marked  sepsis.  Temperature.  101°  to  102.°  Blood 
pressure  90.  Involuntary  stool  and  urination  at  times.  Pa- 
tient not  unconscious,  but  slept  a  great  deal,  but  perfectly  ra- 
tional when  aroused.  Wound  was  draining,  but  looked  dull 
and  septic. 

March  22nd. — Patient  much  worse :  sepsis  more  marked ; 
marked  spontaneous  nystagmus ;  stuporous,  but  could  be 
roused. 

March  28th.— Patient  died. 

We  have  here  a  case  of  undoubted  septic  meningitis.  All 
the  classic  symptoms  are  present — stiff  neck,  engorged  veins 
in  the  retina,  Babinski,  Kernig.  headache,  spinal  fluid  show- 
ing a  large  percentage  of.  white  and  polymorphonuclear  cor- 
puscles and  a  virile  microorganism.     It  is  interesting  to  note 
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that  the  germ  which  was  grown  from  a  spinal  puncture  appar- 
ently dittered  from  the  germ  which  was  procured  directly  from 
the  cisterna  magna.  However,  I  believe  that  this  is  a  bac- 
teriologic  error,  as  the  germ  which  was  taken  from  the  cisterna 
magna  resembled  very  closely  but  was  not  the  pneumococcus, 
and  differed  from  it  principally  in  that  it  was  hemolytic. 

We  depend  for  our  diagnosis  on  lumbar  puncture  in  men- 
ingeal intlammations.  Still,  the  findings  are  not  always  use- 
ful in  differentiating  between  serous  meningitis,  localized  men- 
ingitis which  is  permanently  circumscribed,  diffuse  meningitis, 
or  one  that  r5  spreading.  In  all  probability,  if  we  can  recover 
a  live  pathogenic  bacterium  from  the  spinal  fluid,  we  have  to 
do  with  meningitis  which  is  already  diffuse  or  is  at  the  time 
spreading.  Other  than  this,  we  may  have  an  enormous  cyto- 
logic content  in  either  a  serous  meningitis  or  a  meningitis 
which  is  permanently  circumscribed. 

It  is  very  important,  in  contemplating  the  performance  of 
this  operation — draining  the  cisterna  magna — to  differentiate 
between  a  serous  meningitis,  a  circumscribed  meningitis,  and 
a  diffuse  meningitis,  for  I  do  not  believe  that  the  operation  is 
indicated  in  anything  but  a  diffuse  meningitis,  or  a  meningitis 
which  tends  at  the  time  to  spread.  The  two  former  conditions 
— serous  meningitis  or  circumscribed  meningitis — may  best  be 
treated,  I  believe,  by  spinal  puncture  or  permanent  lumbar 
drainage.  If  the  base  of  the  skull  is  bathed  in  pus — in  other 
words,  if  the  cisterna  is  an  abscess  cavity — then  this  operation 
is  indicated.  I  can  readily  imagine  how  the  unavoidable 
trauma  incident  to  the  operation  of  draining  the  cisterna 
magna,  the  extreme  and  sudden  depletion  of  the  subarachnoid 
space  of  its  natural  fluid,  might  transform  a  circumscribed 
meningitis  into  a  diffuse  meningitis.  The  fact  that  it  has  the 
advantage  over  splitting  the  dura  in  the  mastoid  wound  (a 
septic  field)  is  to  a  certain  extent  true,  for  in  our  case  the 
external  incision  healed  by  first  intention,  and  when  the  drain 
had  to  be  replaced  it  was  found  that  the  dura  itself  had 
largely  healed;  it  cannot  be  considered  as  aseptic  or  as  free 
from  the  danger  of  infection  as,  for  instance,  a  surgical 
wound  made  in  the  skull  in  the  course  of  an  operation  for 
tumor,  for  in  our  case  the  septic  wound  in  the  mastoid  is  <Mily 
a  short  distance  from  the  wound  in  the  occiput,  and  both  are 
covered  practically  by  the  same  dressings. 

How,  then,  will  we  decide  as  to  when  is  the  proper  time  for 
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opening  the  cisterna  magna— for  this  operation  has  a  place 
in  surgery.  If  the  headache  is  severe,  temperature  high  and 
stiff  neck  increasing,  we  should  depend  first  on  lumbar  punc- 
ture. The  cytologic,  bacteriologic  and  chemical  condition  of 
the  cerebrospinal  fluid  should  be  carefully  studied.  In  the  ab- 
sence of  living  bacteria  we  should  continue  with  our  lumbar 
drainage.  If,  however,  the  cytologic  content  increases  and 
the  clinical  picture  is  that  of  an  increasing  meningitis  and  we 
recover  a  living  pathologic  bacterium  from  the  fluid,  we  may 
resort  to  opening  the  cisterna  magna.  However,  I  would  raise 
my  voice  in  warning  against  participating  in  a  hope  which,  in 
my  opinion,  will  be  vain. 

There  are  two  factors  with  which  we  have  to  deal  in  a  men- 
ingeal inflammation :  First,  and  least  important,  the  increase 
of  the  cerebrospinal  fluid.  Second,  the  inflammatory  process 
which  takes  place  in  the  pia.  It  is  the  latter  process  which 
kills,  and  we  may  drain  off  the  cerebrospinal  fluid  for  days, 
and  even  weeks — as  we  did  in  our  case — and  the  patient  suc- 
cumb to  the  meningitis.  It  is  the  inflammation  about  the  sheaths 
of  the  blood  vessels  which  is  carried  in  the  pia  to  the  vital 
center  of  the  brain  and  medulla  which  kills.  I  doubt  if  sub- 
dural drainage  of  any  kind  will  influence  the  disastrous  pro- 
cess in  the  pia,  once  it  has  become  diffuse. 

The  operation  itself  is  easy  of  performance.  The  technic 
has  been  thoroughly  described  by  Dr.  Haines.  I  believe,  how- 
ever, it  is  right  to  caution  against  the  too  sudden  release  of  the 
fluid,  which  is  usually  under  great  tension,  from  the  cisterna 
magna.  This  may  best  be  obviated  by  introducing  a  needle 
through  the  dura  and  arachnoid  after  the  bone  has  been  re- 
moved. It  will  take  some  time,  of  course,  before  sufficient 
fluid  has  been  removed  in  this  way,  before  the  pressure  has 
been  reduced  to  any  considerable  extent,  but  there  is  no  rea- 
son why  a  very  small  capillary  tube  should  not  be  inserted  into 
a  very  small  opening  at  the  first  sitting  and  then,  after  another 
subsequent  dressing — say  within  the  next  twenty-four  or 
forty-eight  hours— the  dura  can  be  fully  incised,  if  necessary, 
and  examination  of  the  foramen  of  Magendie  made. 

The  fall  in  the  blood  pressure  is  a  very  dangerous  sign.  It 
may  go  very  low.  however,  without  terminating  fatally.  We 
should  be  ready  at  the  time  of  operation  to  bind  the  extremities 
and  the  abdomen  in  case  of  syncope,  and  afterwards,  in  the 
course  of  the  disease,  when  the  blood  pressure  gets  below  100, 
the  same  procedure  should  be  carried  out. 


LXVII. 

THE   USE   OF  VACCINES   AFTER   THE   MASTOID 
OPERATION. 

By  William  C.  Braislin,  M.  D., 

Brooklyn. 

I  have  employed  vaccines  in  six  cases,  subsequent  to  the 
mastoid  operation,  out  of  a  total  of  thirty-five  mastoid  oper- 
ations performed  during  the  past  winter.  In  the  ordinary, 
smoothly  convalescing  cases  they  have  not  been  used.  They 
were  used  in  cases  presenting  the  following  complications: 

1.  Extensive  infiltration  of  the  glands  of  the  neck  following 
an  operation  for  streptococcic  mastoiditis  and  cervical  abscess. 

2.  Indeterminate  or  obscure  causes  of  elevated  temperature 
(the  lateral  sinus  excluded  from  involvement). 

3.  Delay  in  granulation  and  healing  processes  in  mastoid 
wound. 

4.  Pain  in  limbs,  joints  and  back,  without  special  elevation 
of  temperature,  after  an  operation  for  streptococcic  mastoid- 
itis. 

5.  In  a  case  of  postoperative  pneumonia. 

6.  In  a  case  of  infection  of  the  labyrinth. 

Case  1. — Streptococcic  infection  of  right  mastoid  in  a  little 
girl  of  tvvo  and  a  half  years.  The  mastoiditis  was  complicated 
in  this  case  by  a  very  extensive  abscess  on  the  corresponding 
side  of  the  neck,  which  was  operated  upon  at  the  time  of  the 
mastoid  operation  and  a  drainage  tube  introduced  into  the 
depth  of  the  wound.  The  cervical  abscess  was  deeply  seated 
and  surrounded  by  enlarged  lymphatic  glands,  one  of  which 
protruded  into  the  right  lateral  and  posterior  wall  of  the 
phar\-nx.  A  culture  taken  at  this  time  and  submitted  to  Dr. 
Archibald  ^lurray  showed  the  infection  to  be  streptococcic. 
The  child  did  well  for  three  days  after  the  operation,  but  on 
the  following  day  the  lymphatic  glands  of  the  neck  on  the 
opposite  side  became  tense,  markedly  swollen  and  tender,  espe- 
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cially  at  the  angle  of  the  jaw,  and  a  distinct  rise  of  temperature 
occurred.  No  involvement  of  the  mastoid  was  discoverable 
on  this  (the  left)  side.  The  culture  made  at  the  time  of  the 
operation  not  being  available  for  making  an  autogenous  vac- 
cine, we  began  the  use  of  a  stock  (antistreptococcic)  vaccine, 
a  minim  being  given  daily  for  four  days,  then  on  alternate 
days  for  four  days  more.  The  glandular  swelling  had  begun 
to  decline  within  twenty-four  hours  of  beginning  treatment. 
The  discharge  of  pus  from  the  wound  lessened  rapidly  like- 
wise. The  temperature  became  gradually  normal,  and  there 
appeared  to  be  a  sensible  increase  in  the  rapidity  of  the  heal- 
ing of  the  mastoid  wound.  The  neck  wound  healed  within 
three  weeks  from  the  time  of  operation ;  the  mastoid  wound,  at 
the  end  of  the  sixth  week. 

Case  2. — Pneumococcus  infection  of  both  mastoids,  ten  days 
after  eruption  of  measles,  in  a  girl  three  years  old.  Both 
drums  were  promptly  incised.  Cultures  taken  from  both  ears 
were  reported  by  Dr.  Murray  to  be  pneumococcic.  The  dis- 
charges continued  to  be  profuse  from  both  ears,  and  the  tem- 
perature continued  high.  The  right  mastoid,  which  was  ten- 
der to  pressure,  was  operated  upon,  the  sinus  being  exposed 
but  healthy.  The  antrum  and  cells  contained  much  free  pus. 
An  autogenous  vaccine  from  a  culture  removed  from  the 
antrum  was  started  in  course  of  preparation,  at  our  request, 
by  Dr.  Murray.  Much  to  my  disappointment,  the  temperature 
did  not  subside  to  normal,  but  continued  nearly  as  high  as  be- 
fore the  operation,  between  102'  and  104,°  so  that  after  ex- 
cluding the  lungs  from  any  influence  in  the  production  of  the 
temperature,  operation  was  performed  on  the  left  mastoid  on 
the  third  day  following  the  operation  on  the  right.  Flaky 
pus  was  found  in  the  antrum.  We  now  believed  that  the  tem- 
perature would  fall  to  normal,  but  in  this  we  were  again  dis- 
appointed. Some  few  pus  cells  were  found  in  the  urine  at  this 
time,  but  not  enough  to  indicate  a  pyelonephritis.  The  lungs 
remained  clear,  though  mucus  and  some  blood  appeared  at 
times  in  the  stools,  indicating  a  condition  of  the  colon  which 
affected  the  temperature  in  some  degree.  Three  days  after 
the  second  operation  the  autogenous  vaccine  was  ready  for  use, 
the  first  culture  having  failed  to  grow  with  sufficient  activity 
(o  provide  a  vaccine. 

Some  reaction  followed  the  inoculation  of  the  vaccine,  the 
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temperature  even  rising  to  105°  the  second  day  after  its  use. 
From  this  point  on,  a  rapid  subsidence  of  the  temperature  took 
place.  On  April  24th,  a  small  skin  abscess  of  the  scalp  which 
had  newly  developed,  with  a  slight  rise  of  temperature,  was 
incised.     Both  wounds  are  doing  well. 

Case  3. — A  tall  girl  of  fourteen  years,  large  for  her  age. 
always  rather  delicate :  has  grown  very  rapidly  for  the  past 
two  years.  Her  mastoiditis  of  four  days'  duration  followed 
a  severe  attack  of  tonsillitis,  accompanied  by  profuse  discharge 
from  the  ear.  extreme  tenderness  of  mastoid  and  high  tem- 
perature. 

At  operation  (January  10th),  an  extensive  edema  existed  in 
the  tissues  over  the  mastoid.  Blood  stained  serum  was  en- 
countered throughout  the  diploetic  mastoid.  Free  pus  was 
found  directly  in  contact  with  the  lateral  sinus,  which  was  ex- 
posed externally  and  anteriorly  for  a  length  of  three-fourths 
of  an  inch,  but  was  apparently  healthy.  After  the  operation 
the  temperature  rose  but  once  over  101°  F.,  but  the  patient 
complained  greatly  of  pain  in  her  limbs  and  back.  This  con- 
tinued to  be  the  cause  of  much  complaint,  and  on  Tanuarv- 
14th  one-half  cc.  of  an  autogenous  streptococcic  vaccine,  con- 
taining 50  million  bacteria  to  the  cc,  prepared  by  Dr.  ^lurray, 
was  given.  The  afternoon  following  the  first  dose  the  tem- 
perature rose  to  101.2,°  with  an  aggravation  of  the  pain  in  the 
limbs  and  back.  The  next  day  she  was  much  more  comfort- 
able than  before  the  inoculation,  the  pulse  rate  became  slower 
and  stronger  by  the  second  day.  and  on  the  third  day  the  pain 
had  left  the  limbs  and  she  seemed  brighter  and  more  com- 
fortable. Throughout  her  convalescence,  which  was  rather 
prolonged,  more  or  less  tenderness  of  the  joints  persisted,  and 
a  mild  attack  of  chorea  occurred  about  the  time  of  the  com- 
plete healing  of  the  mastoid  wound.  I  am  inclined  to  believe 
that  these  sxtnptoms  would  have  been  in  less  degree  if  we  had 
persisted  in  the  use  of  the  vaccine. 

Case  4. — Harry  S..  age  nine  months,  a  delicate  looking, 
wasted  infant  of  mulatto  (West  Indian)  parentage,  was  re- 
ceived at  the  Brooklyn  Eye  and  Ear  Hospital  for  operation. 
There  was  a  tense  ^welling  above  and  behind  the  right  ear. 
A  purulent  discharge  from  the  ear  had  existed  for  an  indefinite 
period.  Operation  was  performed  November  19,  1912.  On 
incision,  much  pus  was  liberated,  besides  which  the  swelling 
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contained  flaky  fibrinous  masses  of  a  cheesy  consistency,  which 
were  curetted  away.  A  sinus  in  the  bone  led  to  the  antrum. 
The  malleus  and  incus,  which  were  removed,  appeared  necro- 
tic. A  small  area  of  healthy  looking-  dura  was  exposed  above 
and  posteriorly.  Two  weeks  later  a  swelling  appeared  on  the 
opposite  (left)  mastoid  region,  and  on  December  5th  this  was 
also  operated  upon  by  Dr.  Bouvier,  senior  house  surgeon  of 
the  hospital,  who  reported  that  thick  curd-like  flakes  of  pus 
similar  to  the  condition  found  in  the  right  had  been  likewise 
found  in  this  (the  left)  side.  Neither  wound  made  the  least 
progress  toward  healthy  granulating  or  healing.  Mercurial 
inunctions  were  prescribed,  but  an  irregular  septic  temperature 
developed,  and  the  child  became  still  more  emaciated.  A 
polyvalent  vaccine  (Van  Cott's)  was  administered  every 
fourth  day  for  a  period  of  four  weeks.  The  child  died  Feb- 
ruary 6,  1913,  having  been  in  the  hospital  ten  weeks.  Dr. 
Murray  performed  an  autopsy.  Both  mastoid  wounds  were 
clean,  but  almost  as  little  healed  as  when  operated  upon.  The 
brain  was  entirely  normal  and  uninfected.  The  dura  was 
exposed  over  three  small  areas,  two  on  the  right,  one  on  the 
left  side.  Both  lungs  were  extensively  consolidated.  A  pleu- 
risy of  a  serofibrinous  type  was  present,  the  fibrin  being  depos- 
ited in  thick  layers.  A  very  large  abscess  was  found  in  the 
middle  of  the  right  lung.  This  was  the  only  fatal  case  in  the 
series. 

Case  5. — Radical  mastoid  for  chronic  suppuration,  infec- 
tion of  the  labyrinth.  A  boy  of  eleven  years  was  operated  on 
November  15th,  for  chronic  suppuration  of  the  left  ear,  exist- 
ent since  infancy.  A  radical  mastoid  operation  was  performed. 
The  incus  was  absent.  Vomiting  persisted  for  three  days 
after  operation.  No  nj^stagmus,  tongue  coated.  Calomel  was 
ordered,  after  which  the  bowels  moved  and  the  nausea  ceased. 
Two  days  later  (21st)  the  temperature  rose  to  102°  F. 
(mouth),  and  persistent  vomiting  recurred,  especially  on  rising 
in  bed.  Vertigo  as  if  falling  forward  (not  toward  the  affect- 
ed side)  and  severe  headache.  Slept  but  little.  Next  day 
more  comfortable.  Mind  perfectly  clear.  Some  stiffness  of 
neck,  temperature  remitted,  but  again  rose  to  102°  in  the 
afternoon.  Polyvalent  vaccine  one-half  cc.  was  administered 
every  four  days,  the  temperature  continuing  irregular  for  a 
period  of  three  weeks,  meanwhile  assuming  a  flatter  curve 
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and  a  gradual  cessation  of  all  untoward  symptoms.  Ear  en- 
tirely healed  and  dry  at  the  end  of  nine  weeks,  but  hearing  nil 
in  this  ear. 

Case  6. — A  man,  thirty-six  years  of  age,  with  marked  mas- 
toid tenderness  and  severe  pain  in  left  ear ;  for  six  days  profuse 
discliarge  from  left  ear,  with  a  history  of  previous  ear  trouble. 
Operated  February  27,  1913,  the  culture  from  mastoid  antrum 
was  reported  by  Dr.  Murray  to  be  pneumococcus.  The  next 
day  he  complained  of  severe  pain  in  the  right  side  of  the  chest, 
especially  on  deep  breathing.  Dr.  Ritter,  senior  house  sur- 
geon, applied  wide  bands  of  adhesive  plaster.  The  tempera- 
ture on  the  next  day  (March  1st)  rose  to  104.4.°  No  con- 
solidation could  be  detected.  On  the  next  day,  Dr.  Frank  L. 
Tucker  examined  the  chest  at  my  request,  and  found  a  pneu- 
monia developing,  an  area  of  consolidation  in  the  right  lung 
being  clearly  made  out.  On  March  3rd,  and  for  three  days 
thereafter,  a  stock  pneumovaccine  was  administered  daily,  each 
dose  representing  40.000,000  bacteria.  On  March  4th  the 
temperature  came  down  to  99.4,°  with  profuse  perspiration, 
and  did  not  after  rise  above  101. '^  Recovery  rapid  and  with- 
out further  complications. 


LXVIIL 

ON  THE  EFFORTS  OF  NATURE  TO  CURE  SEPTIC 
THROMBOSIS  OF  THE  LATERAL  SINUS  * 

By  Harry  Friedenwald,  M.  D., 

Baltimore. 

Two  cases  have  come  under  my  observation  which  impressed 
me  with  the  curative  efforts  of  nature — if  we  may  so  call  the 
processes  which  tend  to  circumscribe  and  eliminate  the  in- 
fected thrombus  in  the  lateral  sinus.  When  we  consider  the 
desperate  prognosis  of  untreated  cases,  we  are  warranted  in 
giving  our  attention  to  these  observations,  together  with  those 
that  have  been  reported  hitherto.  In  doing  so  there  is  not  the 
slightest  intention  to  minimize  the  danger  of  untreated  throm- 
bosis. 

Case  1  has  already  been  reported  in  another  connection  to 
this  society.^    A  brief  statement  is  as  folloAvs : 

In  December,  1913,  I  was  called  to  see  a  child,  two  years  of 
age.  who  had  within  a  few  months  suffered  from  an  attack 
of  scarlet  fever,  followed  by  measles.  Double  purulent  otitis 
media  was  the  result.  A  swelling  had  appeared  over  the 
left  mastoid,  which  a  ph)^sician  had  incised  three  weeks  before 
I  saw  the  patient.  I  found  a  marked  hard  swelling,  about  an 
inch  behind  the  incision,  over  the  mastoid.  The  ears  were 
1x)th  discharging.  On  the  following  day  the  mastoid  opera- 
tion was  performed.  No  visible  opening  into  the  mastoid  was 
found  in  the  surface  of  the  bone,  which  contained  pus  and 
granulations.  The  mastoid  process  having  been  cleaned  out, 
a  second  incision  was  made,  one  inch  perteriorly,  into  the  ab- 
scess, and  much  pus  evacuated.  The  bone  was  denuded.  The 
patient  made  a  good  recovery,  but  both  wounds  continued  to 
suppurate,  and  excessive  granulations  formed.  In  dressing 
the  wounds  we  found  that  a  probe  could  be  passed  far  into  the 


*Read    before    the    American    Laryngological,    Rhinological    and 
Otological  Society,  May  9,  1913. 
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posterior  one,  but  it  was  not  possible  to  determine  its  exact 
position. 

On  February  3rd,  the  patient  having  been  admitted  into  the 
City  Hospital  (Baltimore),  I  found  that  the  probe  passed  far 
into  the  skull  cavity.  An  incision  was  made  which  joined 
the  two  previous  incisions  and  the  bone  was  exposed.  It  was 
then  found  that  a  fistula  extended  from  the  posterior  wound 
into  the  skull,  the  opening  being  situated  in  the  mastooccipital 
suture.  The  opening  was  not  more  than  five  or  six  mm.  in 
diameter  and  perfectly  circular.  It  was  enlarged  and  the  bone 
removed  forwards  towards  the  ear,  thus  exposing  the  fistulous 
canal.  We  then  found  that  the  pus  had  not  come  from  an 
extradural  abscess,  but  that  it  was  the  lateral  sinus  itself  which 
was  continuous  with  tlie  fistula.  A  grooved  director  was 
passed  into  the  canal  and  it  was  slit  open.  In  the  sigmoid  por- 
tion the  part  was  found  where  the  sinus  had  been  exposed  to 
the  mastoid  disease  and  where  the  infection  had  occurred. 
It  was  evident  that  a  septic  thrombus  had  formed,  but  had  been 
securely  shut  off  from  the  circulation  by  firm  clots,  and  that 
the  pus  had  evacuated  itself  through  the  emissary  vein,  thus 
producing  the  abscess. 

The  case  just  described  furnished  an  example  of  the  limita- 
tion of  the  septic  thrombus  which  is  to  be  regarded  as  a  con- 
servative effort  of  nature. 

Case  2. — Katie  S.,  aged  eight  years,  was  admitted  to  the 
Mercy  Hospital  (Baltimore),  November  20,  1912.  She  had 
had  measles  when  two  years  old,  but  not  scarlet  fever.  The 
right  ear  had  been  discharging  since  she  was  five  years  old,  the 
discharge  having  a  bad  odor  for  some  time.  When  the  dis- 
charge was  free  there  was  no  pain,  but  when  the  ear  was  not 
running  she  complained  of  great  pain  in  the  head.  For  about  a 
year  there  were  frequent  recurrences.  The  pain  would  last 
a  few  hours  and  would  then  pass  off.  She  was  able  to  go 
to  school  until  four  days  before  entering  the  hospital.  At  this 
time  she  became  quick  sick,  and  a  physician  was  called  in,  who 
thought  she  had  typhoid.  She  had  high  fever,  was  delirious 
and  very  weak. 

On  entering  the  hospital  we  found  destruction  of  the  right 
tympanic  membrane  and  the  middle  ear  filled  with  foul  pus. 
There  was  no  marked  sensitiveness  over  the  mastoid  or  over 
the  course  of  the  jugular  vein.     Her  temperature  showed  a 
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pyemic  character,  with  mild  chills,  high  rises  and  rapid  falls 
of  temperature,  as  follows : 

November  20th,  4  p.  m.,  100.4°  ;  8  p.  m,  100.8= :  12  m., 
105.4^ 

November  21st,  4  a.  m..  103=  :  8  a.  m.,  102.4°  ;  12  n.,  98.8°  ; 
4  p.  m.,  98°  ;  8  p.  m.,  99°  ;  12  m..  — . 

November  22nd,  4  a.  m.,  99.6°  ;  8  a.  m.,  97.6°  ;  12  n.,  97.8°  ; 
4  p.  m.,  97.8°  ;  8  p.  m.,  98° ;  12  m.,  101.8°. 

November  23rd,  4  a.  m.,  99°  :  8  a.  m.,  98°  ;  12  n.,  97°  :  4  p.  m., 
97.8°  ;  8  p.  m.,  101.8°  ;  12  m.,  — . 

November  24th,  4  a.  m.,  102°  ;  8  a.  m.,  100.4°  ;  12  n.,  98.2°. 

The  urine  showed  some  albumin  and  a  few  hyalin  and  gran- 
ular casts  and  pus  cells.  The  blood  examination  revealed 
polynuclear  Id  per  cent,  small  mononuclear  17  per  cent,  large 
mononuclear  6  per  cent,  and  a  total  blood  count  of  20,500.  A 
blood  culture  made  on  November  23rd,  on  agar  plate,  bouillon 
and  serum  water,  was  sterile.     The  eyegrounds  were  normal. 

The  operation  was  performed  X'ovember  24,  1912.  Ether 
anesthesia.  The  regular  mastoid  incision  was  made,  extend- 
ing from  the  level  of  the  top  of  auricle  down  to  a  point  below 
the  tip  of  the  mastoid.  The  bone  was  exposed  widely  on  both 
sides.  A  minute  fistulous  opening  was  found  above  the  mas- 
toid antrum,  from  which  pus  of  a  very  foul  odor  exuded. 
This  opening  was  enlarged  with  chisels ;  the  bone  was  very 
sclerotic ;  a  large  cavity  was  entered,  filled  with  the  same  char- 
acter of  pus,  pulsating  actively.  The  sinus  was  found  ex- 
posed extensively.  The  antrum  was  then  opened  and  con- 
tained a  cholesteatoma.  A  radical  mastoid  operation  was  per- 
formed, thoroughly  cleaning  the  middle  ear  of  pus  and  choles- 
teatomatous  masses.  The  bone  over  the  sinus  was  next  re- 
moved upward  to  the  knee  and  downward  to  the  bulb.  The 
upper  half  of  the  sigmoid  sinus  appeared  distended  and  cov- 
ered with  coarse,  thick  granulations.  The  lower  half  was 
smooth,  whitish  and  seemed  collapsed.  On  close  examina- 
tion the  entire  wall  of  this  part  of  the  sinus  was  seen  to  have 
been  destroyed  over  a  distance  of  about  2  cm.  \'enous  blood 
flowed  freely  from  the  upper  and  after-incision.  A  probe  was 
introduced  and,  when  followed  down  a  short  distance,  showed 
firm  closure  of  the  sinus  and  demonstrated  the  complete  de- 
struction of  outer  wall  below.  Bleeding  was  stopped  with 
pressure.     At  the  lower  end  an  opening  was   found  entering 
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the  sinus  for  a  short  distance  and  discharging  pus.  For  evi- 
dent reasons  the  jugular  was  not  tied.  A  plastic  was  made 
by  splitting  the  posterior  part  of  the  canal  lengthwise,  with 
incisions  downward  and  upward  in  the  form  of  a  "Y.''  The 
canal  was  packed  and  a  drain  placed  into  the  lower  end  of  the 
sinus,  and  the  wound  was  dressed  as  usual.  From  the  pus 
taken  from  the  mastoid  wound,  short  chain  streptococci  de- 
veloped in  pure  culture. 

The  temperature  after  the  operation  became  normal  and  at 
no  time  rose  to  100.°  The  patient  made  an  uneventful  recov- 
ery and  was  discharged  from  the  hospital  January  2,  1913, 
the  wound  almost  completely  healed. 

In  this  case  it  is  seen  that  the  sinus  was  completely  and  firmly 
closed  at  both  ends,  and  that  the  thrombosed  portion  had  re- 
lieved itself  entirely  by  destruction  of  almost  the  entire  outer 
wall  of  the  affected  portion. 

These  cases  brought  to  my  mind  others  in  which  complete 
closure  was  found  at  one  end  of  the  thrombosed  sinus — or  even 
at  both  ends ;  in  the  latter  case  so  firm  as  to  convert  the  dis- 
eased part  of  the  sinus  into  a  tensely  filled  pus  sac. 

A  number  of  cases  have  been  reported  in  which  complete 
obliteration  of  the  sinus  by  collapse  or,  more  probably,  by 
organized  thrombus  has  been  observed,  either  during  the 
operation  or  after  death.  Thus  Griesinger^  described  a  post- 
mortem case  of  complete  obliteration  of  the  entire  sigmoid 
sinus  by  a  firm  thrombus.  Schwartze^  published  a  like  case  in 
1873.  Similar  cases  were  also  published  by  Alt,*  Politzer,^ 
and  Zaufal.®  Torok"  reported  a  case  in  which  there  was 
injury  of  the  sinus  during  an  operation.  Six  months  later, 
pyemic  symptoms ;  the  sinus  was  exposed  and  found  to  con- 
tain, from  the  tip  of  the  mastoid  to  the  knee,  an  organized 
thrombus  of  firm  connective  tissue.  At  the  autopsy  the  oblit- 
eration was  found  to  extend  to  the  torcular.  Purulent  phle- 
bitis had  developed  beyond  this  and  had  been  the  cause  of 
death.  Griining^  found  destruction  of  the  wall  of  the  sigmoid 
sinus  and  a  perisinus  abscess  and  the  peripheral  portion  of  the 
sigmoid  sinus  converted  into  a  solid  cord.  Barr,"  in  a  case  of 
temporosphenoidal  abscess,  found  "complete  occlusion  of  the 
sigmoid  sinus,  the  walls  of  which  were  converted  into  a  fibrous 
cord."  SuckstorflF  and  Henrici^*^  report  a  case  of  spontaneous 
cure  of  thrombosis :  at  the  autopsy  the  transveres  sinus  was 
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found  to  be  completely  obliterated  by  connective  tissue.     The 
thrombosis  had  run  a  latent  course. 

A  number  of  cases  are  reported  of  thrombosis  running  a 
nonfebrile  course  in  which  obliteration  of  the  sinus  took 
place.' ^ 

A  number  of  these  cases  presented  fistulous  openings  in  the 
sinus  walls.  The  nonfebrile  course  is  variously  explained — by 
the  aseptic  character  of  the  thrombus,  by  the  mild  nature  of  the 
infection  or  by  the  discharge  of  pus  when  formed  through  an 
opening  in  the  external  wall. 

We  cannot  determine  with  certainty  how  the  obliteration 
takes  place — whether  by  direct  organization  of  the  thrombus 
without  its  disintegrating,  by  emptying  of  the  pus  formed 
through  the  outer  wall,  or  by  collapse  and  agglutination  of  the 
walls. 

A  large  number  of  cases  bearing  marked  similarity  to  those 
reported  by  me  are  to  be  found  in  our  literature.  Hoffmann'^ 
reports  one  case  in  which  the  central  and  peripheral  ends  of 
the  thrombosed  sigmoid  sinus  at  the  operation  were  found  to 
be  closed  by  connective  tissue  obliteration  of  the  sigmoid 
sinus^^  in  a  child  with  extensive  defect  of  the  inner  wall  of  the 
mastoid  process  and  extradural  abscess.  On  splitting  the 
sinus,  it  was  found  firmly  closed  by  organized  thrombus  with 
but  a  little  of  the  lumen  retained.  The  fever  subsided  imme- 
diately. Wernicke^*  found  the  sigmoid  converted  into  a  2.S 
cm.  long  and  1.0  cm.  wide  abscess,  completely  shut  off  above 
and  below  by  organized  masses.  In  a  second  case  the  oblit- 
eration existed  only  toward  the  central  end.  These  cases 
were  cured  by  operation.  Wernicke  gives  a  complete  bibliog- 
raphy of  the  early  cases  up  to  1900.  Streit^'  reports  a  case 
of  spontaneous  cure  of  thrombosis  by  obliteration  of  sinus. 
There  were  no  symptoms  of  sinus  thrombosis.  The  opera- 
tion was  done  for  mastoiditis  and  exposed  a  cavity  whose  inner 
wall  was  covered  with  granulations  and  was  found  to  be  the 
obliterated  sinus.  Holscher'*'  reports  one  case  in  which  all 
symptoms  of  thrombosis  were  absent,  while  in  the  second 
there  were  rigors  and  swelling  in  the  neighborhood  of  the 
emissary  veins,  but  otherwise  only  headaches  and  slight  even- 
ing temperature.  On  opening,  a  perisinus  abscess  was  found : 
the  sigmoid  sinus  was  absent  in  both  cases,  being  replaced  by 
granulation  tissue  which  passed  over  directly  posteriorly  into 
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the  normal  sinus.  He  reports  a  third  case  of  death  from 
cerebellar  abscess  without  symptoms  of  sinus  thrombosis ;  no 
sinus  was  found  at  the  operation.  At  the  postmortem  the 
transverse  sinus  was  found  enlarged  from  torcular  to  knee, 
and  from  this  point  on  completely  closed  by  a  firm  thrombus. 
Barany^"  describes  a  case  of  spontaneous  cure  of  sinus  and 
bulb  thrombosis.  The  case  was  one  of  mastoiditis  with  ex- 
tensive subperiosteal  abscess.  On  opening  the  mastoid  the 
sinus  and  dura  were  found  extensively  exposed,  greatly  thick- 
ened, and  in  the  neighborhood  of  the  bulb  a  black  opening 
was  found  in  the  sinus  through  which  a  sound  could  be  en- 
tered for  a  short  distance  in  both  directions.  The  sinus  was 
thin  and  obliterated.  Recovery  took  place  without  further 
operation.  In  the  discussion  Urbantschitsch^'  stated  that  he 
had  demonstrated  a  similar  case  of  cured  sinus  thrombosis 
with  obliteration  of  the  lumen.  On  exposing  the  sinus  in  a 
case  of  putrid  cholesteatoma,  a  tablespoon  of  foul  green  pus 
was  discharged,  the  wall  of  the  sinus,  which  was  discolored, 
was  slit  up ;  the  whole  sinus  was  found  filled  with  nonpurulent 
thrombotic  masses.  Toward  the  sinus  transversus  the  sinus 
walls  were  completely  adherent  to  each  other. 

Recent  experimental  studies  of  this  subject  have  brought 
interesting  results.  Haymann^"  was  able  to  produce  and  study 
sinus  thrombosis  and  pyemia  in  dogs  and  monkeys.  Among 
his  conclusions  the  following  are  to  be  specially  mentioned: 
The  thrombi  in  their  earliest  stages  may  contain  micro- 
organisms, or  the  latter  may  enter  the  thrombi  subsequently 
from  without  or  be  brought  to  the  thrombi  by  the  blood  stream. 
The  number  of  organisms  contained  in  the  thrombus  vary 
greatly,  but  the  ends  of  the  thrombus  are  usually  most  benign. 
A  moderate  number  of  organisms  does  not  prevent  organiza- 
tion of  the  thrombus.  Experimental  infected  thrombosis 
shows  a  marked  tendency  to  spontaneous  recovery;  and  even 
malignant  forms,  in  which  the  only  wall  was  destroyed,  at 
times  showed  organization,  vascularization  and  recanalization 
of  the  sinus. 

In  a  subsequent  paper  Haymann^^  considers  the  processes 
tending  to  spontaneous  cure  of  sinus  thrombosis  in  man.  He 
reports  a  case  of  purulent  otitis  media  for  a  year  with  death 
from  meningitis.  The  sigmoid  sinus  was  obliterated  through- 
out a  large  part,  completely  closed  by  firmly  organized  connect- 
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ive  tissue  with  distinct  evidences  of  beginning  recanalization, 
a  condition  similar  to  his  findings  in  experimental  thrombosis. 
He  insists  that  the  thrombosis  must  not  be  looked  upon  as  non- 
infected  because  of  the  spontaneous  recovery,  though  the  in- 
fection may  not  have  been  very  virulent.  This  conclusion 
is  supported  by  his  experimental  observations.  This  is  the 
first  case  in  which  histologic  proof  is  brought  of  complete 
spontaneous  cure  of  a  sinus  thrombosis  of  otitic  origin.  He 
refers  to  the  case  of  Miodowski,-^  in  which  there  were  similar 
histologic  findings,  but  points  out  that  though  the  jugular  and 
sinuses  were  thrombosed,  the  infection  was  from  a  cervical 
gland  and  therefore  not  otitic.  He  concludes  that  processes 
tending  to  spontaneous  recovery  in  sinus  thrombosis  in  man 
are  not  of  rare  occurrence.  The  recovery  may  be  so  com- 
plete that  recanalization  is  established. 

Voss  and  Haymann  have  emphasized  the  importance  of  these 
processes  in  their  practical  bearings.  Voss,^^  in  a  paper  bear- 
ing the  startling  title  "Lasst  den  Thrombus  in  Rub,"  warns 
against  the  removal  of  the  thrombus  with  the  sharp  spoon : 
he  points  out  that  the  entire  outer  wall  of  the  diseased  part 
should  be  carefully  removed,  and  he  only  incises  the  thrombus. 
The  practice  to  leave  the  firm  ends  undisturbed  wotild  appear 
to  be  in  accord  with  the  experience  which  the  cases  described 
and  referred  to  aflford.  A  source  of  danger  which  must  be 
emphasized  is  that  of  incising  the  collapsed  sinus  or  the  inner 
sinus  wall  when  the  outer  wall  has  been  destroyed,  with  the 
intent  of  opening  the  sinus.  Thus  Griinert  and  Dallmann-^ 
reported  a  case  in  which  the  sinus  became  obliterated  after 
injury  during  operation,  and  an  incision  through  the  fibrous 
cord  passed  directly  into  the  cerebellum.  In  another  case. 
Uchermann^*  in  this  manner  opened  a  cerebellar  abscess  by 
incising  through  a  collapsed  lateral  sinus.  And  Herzfeld-'^ 
had  a  similar  experience  in  a  case  of  cholesteatoma.  He 
opened  into  a  sinus,  the  outer  wall  of  which  was  covered  with 
granidations.  and  incised  directly  through  the  obliterated  sinus 
into  the  brain.     The  patient  recovered. 

The  firm  closure  of  both  ends  of  the  thrombus  with  break- 
ing down  in  the  middle  is  less  apt  to  lead  to  metatasis  and  gen- 
eral infection.  Rut,  as  Hessler*^"  has  shown,  the  advantage  is 
not  entirely  on  thi^  side,  for  those  cases  in  which  general  in- 
fection occurs  are  less  apt  to  develop  cerebral  abscess  and  men- 
ingitis, and  vice  versa. 
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Another,  though  remote,  source  of  danger  was  pointed  out 
by  Hoffmann,^  namely,  that  an  organized  thrombus  may  sub- 
sequently disintegrate  and  lead  to  grave  results.  Brieger^* 
reported  a  case  of  such  reinfection  of  a  healed  sinus  and  jugu- 
lar thrombosis. 

We  are  warranted  in  concluding  that  the  course  of  a  throm- 
bosis varies  according  to  the  virulence  of  the  infection  and 
other  influences.  It  may  become  organized  without  disinte- 
gration, and  the  lumen  may  even  become  reestablished.  But 
even  in  those  cases  in  which  it  becomes  purulent  in  its  central 
part,  the  firm  closure  of  both  ends  and  tHe  formation  of  a  fis- 
tula or  the  entire  destruction  of  the  outer  wall  may  permit  its 
more  or  less  successful  drainage,  and  thus  tend  to  its  spon- 
taneous cure.  This  process  in  its  nature  is  the  same  that  takes 
place  in  every  case  in  which  conditions  are  brought  about  by 
operation  which  permit  the  formation  of  a  noninfected  throm- 
bus at  both  ends  of  the  infected  portion  of  the  sinus.  It  is  apt 
to  be  incomplete  when  spontaneous,  since  the  anatomic  struc- 
ture of  the  temporal  bone  places  many  obstacles  in  the  way  of 
its  complete  and  easy  drainage. 

REFERENCES. 

1.  The  Laryngoscope,  January,  1909,  p.  22. 

2.  Griesinger:     Arch,  der  Heilkunde,  1862. 

3.  Schwartze:     Arch.  f.  Ohr.,  Vol.  13,  p.  98. 

4.  Alt:     Verhandl.  d.  oesterreich  otol.  Gesellsch..  October,  1905. 

5.  Politzer:     Textbook. 

6.  Zaufal:     Arch.  f.  Ohr.,  Vol.  17. 

7.  Tordk:     Arch.  f.  Ohr.,  Vol.  .5C,  p.  65. 

•  8.  Griining:     Trans.  Amer.  Otol.  Soc,  Vol.  35.  p.  78. 
9.  Barr:     Textbook,  fourth  edition,  p.  330. 

10.  Suckstorff  and  Henrici:     Zeitsch.  f.  Ohr.,  VoL  44.  p.  159. 

11.  Alexander:     Arch.  f.  Ohr.,  Vol.  64.  p.  89. 
Uchermann:     Arch.  f.  Ohr.,  Vol.  72,  p.  263. 
Blau:     Arch.  f.  Ohr..  Vol.  74,  p.  200. 
Xager:     Zeitsch.  f.  Ohr..  Vol.  53.  p.  162. 
Voss:     Zeitsch.  f.  Ohr.,  Vol.  53,  p.  316. 
Uffenorde:     Monatssch.  f.  Ohr..  Vol.  41,  p.  661. 
Wild:     Zeitsch.  f.  Ohr..  Vol.  57,  p.  247. 
Seidler:     Arch.  f.  Ohr.,  Vol.  81,  p.  177. 
Bondi:     Monatssch.  f.  Ohr.,  Vol.  43,  p.  641. 
Buys:     Arch.  Internal,  de  Laryng.,  Vol.  27,  p.  127. 
Welty:     Calif.  State  Journal  Med.,  Februar>-.  1908. 
Auerbach:     Laryngoscope,  December,  1912. 

12.  Hoffmann:     Arch.  f.  Ohr.,  Vol.  45,  p.  131. 

13.  Hoffmann:     Arch.  f.  Ohr.,  Vol.  50,  p.  76. 

14.  Wernicke:     Arch.  f.  Ohr.,  Vol.  48,  p.  197. 

15.  Streit:     Arch.  1.  Ohr.,  Vol.  56,  p.  212. 


1098  HARRY  FRIEDENWALD. 

16.  Holscher:     Bresgen's  Zwang.  Abhandl.,  Vol.  6,  1902. 

17.  Barany:     Monatsschr.  f.  Ohr.,  Vol.  43,  p.  790. 

18.  Urbantschltsch :     Monatsschr.  f.  Ohr.,  Vol.  43,  p.  182. 

19.  Haymann:     Arch.  f.  Ohr.,  Vol.  83,  p.  1,  1910. 

20.  Haymann:     Muench.  med.  Woch.,  Vol.  58,  p.  2443,  1911. 

21.  Miodowskl:     Arch.  f.  Ohr.,  Vol.  74,  p.  335. 

22.  Voss:     Zeitsch.  f.  Ohr.,  Vol.  53,  p.  316. 

23.  Dallmann:     Arch.  f.  Ohr.,  Vol.  65,  p.  127. 

24.  Uchermann:     Zeitsch.  f.  Ohr.,  Vol.  46,  p.  313. 

25.  Herzfeld:     Zeitsch.  f.  Ohr.,  Vol.  2,  p.  141,  1909. 

26.  Hessler:     Otitische  Pyamie,  p.  274. 

27.  Hoffmann:     Verhandl.  d.  deutsch.  otpl.  Gesellsch.,  1897,  p.  132. 

28.  Brieger:     Zeitsch.  f.  Ohr.,  Vol    5,  p.  29. 


LXIX. 

BONE  CONDUCTION   IN  SYPHILIS.* 

By  Dr.  Oscxr  Beck, 

Vienna. 

In  Stuttgart,  during  a  discussion  of  a  paper  by  Voss,  I  made 
a  preliminary  report  of  my  investigations  concerning  bone  con- 
duction in  syphilis,  which  subject  I  should  like  to  take  up  more 
in  detail  in  this  article. 

During  the  examination  of  a  great  number  of  patients  in- 
fected with  syphilis,  who  at  the  same  time  suffered  from  dis- 
ease of  the  ear,  I  observed  that  bone  conduction  was  strikingly 
reduced  in  comparison  to  the  shortening  of  air  conduction  in 
affections  of  the  internal  ear.  It  was  very  evident,  also,  that 
lengtliening  of  bone  conduction  frequently  could  not  be  so  dis- 
tinctly elicited  in  lesions  of  the  sound  conducting  apparatus  as 
we  are  accustomed  to  obtain  it  in  nonluetic  patients  troubled 
with  a  similar  ear  condition.  Since,  however,  all  our  methods 
of  measuring  bone  conduction  are  liable  to  subjective  varia- 
tion, and  since  there  was  the  possibility  of  a  lengtliened  bone 
conduction  in  the  examiner  (in  this  instance  myself),  I  had  my 
results  controlled  by  other  examiners,  whose  findings  did  not 
differ  materially  from  mine.  This  shortened  bone  conduction 
in  syphilitic  affection  of  the  ear  is  mentioned  in  several  places, 
as  I  found  in  a  subsequent  search  of  the  literature.  But  the 
almost  regular  occurrence  of  this  symptom  and  its  practical 
value  in  diagnosis,  esi>ecially  in  the  differential  diagnosis  be- 
tween luetic  and  nonluetic  diseases  of  the  inner  ear.  so  far 
have  not  received  their  proper  recognition,  although  Wanner, 
during  the  discussion  in  Stuttgart,  stated  that  for  a  long  time, 
on  the  basis  of  this  symptom,  he  had  been  able  to  diagnose 
syphilis. 

In  the  first  place.  I  deemed  it  necessary  to  make  a  careful 
?tudy  of  bone  conduction  in  syphilitics  who  complained  of  no 
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ear  symptoms,  and  in  whom  an  otoscopic  examination  revealed 
normal  conditions.  The  method  which  I  employed  for  this 
purpose  was  originally  quite  crude.  I  applied  a  vibrating 
tuning  fork  of  middle  register  to  the  mastoid  process  of  the 
patient,  and  when  it  ceased  to  be  heard  by  him,  I  immediately 
transf erred  it  to  a  similar  position  on  the  mastoid  bone  of  a 
nonluetic  person  with  normal  hearing. 

In  spite  of  the  fact  that  this  method  has  many  chances  for 
error.  I  was  able  in  the  overwhelming  majority  of  cases  to 
demonstrate  that  differences  exist  between  the  bone  conduction 
of  normal  hearing  luetics  and  the  bone  conduction  of  normal 
hearing  nonlu€tics.  I  examined  patients  with  all  kinds  of  phys- 
ical manifestations  of  syphilis,  particularly  those  of  the  second 
stage.  Examinations  were  made  also  of  patients  with  latent 
syphilis,  whose  history  and  positive  Wassermann  reaction 
proved  the  existence  of  the  disease.  In  this  series  of  cases 
were  included  also  patients  who  had  been  infected  with  syph- 
ilis, but  who.  after  various  courses  of  treatment,  gave  a  nega- 
tive serum  reaction. 

The  table,  which  was  prepared  at  my  suggestion  by  Dr.  A. 
W.  Hilger  of  St.  Paul,  Minnesota,  may  now  be  referred  to. 
In  this  collection  no  cases  were  selected,  the  findings  being 
the  results  obtained  in  fifty-six  patients  sent  to  our  clinic  for 
otologic  examination  according  to  the  usual  routine  before  the 
administration  of  salvarsan. 

From  this  table,  which  was  prepared  two  and  one-half  years 
ago,  it  would  appear  that  only  in  a  small  percentage  of  cases 
is  the  shortened  bone  conduction  not  found — which  is  a  fact. 
Since  then,  however,  I  have  observed  larger  series  of  cases, 
and  in  these  (as  is  to  be  expected  wdien  a  large  number  of 
cases  is  studied)  the  percentages  varied  materially.  Patients 
with  eruptive  manifestations  of  syphilis  are  found  in  whom 
normal  bone  conduction  is  elicited,  and  the  same  is  true  of 
patients  with  tertiary  symptoms.  In  cerebral  syphilis,  which 
provokes  symptoms  of  various  cranial  nerve  involvement,  the 
shortening  is  practically  never  absent.  In  the  metaluetic  types  of 
the  disease,  such  as  tabes  or  paresis,  the  symptom  must  be 
cautiously  used.  For  here  we  are  dealing  mostly  with  subjects 
on  the  further  border  of  middle  age,  in  whom,  independent  of 
the  disposition  to  arteriosclerosis  produced  by  syphilis,  phys- 
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iologic  changes  in  the  vessels  are  already  present,  leading  to 
a  shortened  bone  conduction. 

The" following  fact  is  evident:  Although  there  are  no  exact 
and  systematic  tests  which  express  mathematically  the  rela- 
tionship between  air  and  bone  conduction  in  the  normal  and 
in  the  impaired  ear,  still  we  were  convinced  during  our  exam- 
ination that  bone  conduction  was  decidedly  reduced  in  luetic 
affection  of  the  ear,  and  that  a  similar  degree  of  shortening 
corresponded  to  a  greater  impairment  of  hearing  in  an  ear 
whose  internal  ear  w^as  not  affected. by  syphilis. 


Figure  1-a. 


Figure  1-b. 


Laesio  auris  intemse  non-luetica.         Laesio  auris  intemse  luetica. 

Xaturally  there  are  differences  depending  on  the  interpre- 
tation of  each  examiner,  as  mentioned  above. 

Of  interest  and  of  diagnostic  value  are  the  results  of  the 
tuning  fork  in  patients  with  middle  ear  disease  who  have  had 
syphilis.     I  shall  briefly  relate  a  case  of  this  kind. 

A  young  woman  came  to  our  clinic,  complaining  of  various 
febrile  symptoms,  intense  headache,  and  severe  pulsating  pain 
in  the  ear,  which  had  lasted  several  days. 

The  drum  membrane  was  diffusely  reddened  and  swollen. 
Xo  details  were  visible  and  the  posterosuperior  quadrant  of 
the  drum  was  bulging.  Weber  was  lateralized  to  the  affected 
ear,  in  which  there  was  decided  impairment  of  hearing.  Air 
conduction  was  almost  normal,  while  bone  conduction  in  the 
bad  ear.  tested  wnth  a  tuning  fork  of  middle  register,  on 
the  mastoid  process,  was  surely  not  lengthened.  I  made 
a  diagnosis  of  "acute  middle  ear  suppuration,  ver}'  proba- 
bly in  a  syphilitic  individual."  The  patient  admitted  the 
infection  and  the  Wassermann  was  ver}-  positive.  I  was  the 
more  convinced  of  the  presence  of  syphilis  because  the  bone 
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conduction  was  not  lengthened,  in  spite  of  the  fact  that  an 
acute  otitis  media  was  present.  Therefore,  there  must  have 
been  a  shortened  bone  conduction  in  the  ear  prior  to  the  ad- 
vent of  the  acute  otitis ;  and  the  increased  bone  conduction 
consequential  to  the  acute  middle  ear  affection  altered  the 
picture  from  a  shortened  bone  conduction  to  one  of  normal 
duration.  To  this  assumption  exception  is  naturally  to  be 
made  in  those  cases  where  a  shortened  bone  conduction  is 
attributable  to  an  affection  of  the  internal  ear,  resulting  from 
some  ini'urious  agent  or  due  to  a  harmful  vocation. 


Figure  2-a. 


Figure  2-b. 


a 


Impediment  to  sound  conduction 
in  a  non-luetic  individual. 


Impediment  to  sound  conduction 
in  a  luetic  individual. 


The  question  still  remains  to  be  answered  as  to  the  point  of 
time  after  syphilitic  infection  at  which  this  symptom,  if  it  oc- 
curs at  all,  is  elicited. 

In  very  early  cases  presenting  an  initial  lesion  without  local 
glandular  involvement,  and  having  a  negative  Wassermann, 
i.  e.,  in  patients  in  whom  the  diagnosis  was  based  solely  on 
the  demonstration  of  spirochetee  in  the  primary  sore.  I  have 
never  observed  a  shortening.  From  these  I  have  excluded 
those  cases  showing  shortened  bone  conduction  whose  histories 
gave  other  etiologic  factors.  But  in  these  cases  shortened  bone 
conduction  is  generally  connected  with  an  impairment  of  hear- 
ing. The  symptom  makes  its  appearance  about  the  time  when 
the  local  syphilis  becomes  general,  approximately  with  the 
occurrence  of  the  first  papular  rash  :  occasionally  during  the 
period  when  Wassermann  becomes  positive.  The  exact  time 
cannot  be  fixed,  for  among  my  patients  there  are  those  who. 
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with  normal  hearing  and  without  other  demonstrable  cause, 
showed  a  shortened  bone  conduction  even  before  the  serum 
reaction  became  positive;  so  that  this  symptom  could  be  the 
first  to  awken  the  suspicion  of  a  generalized  syphilis.  Patients 
were  examined,  also,  who  at  the  beginning  of  the  eruption 
still  had  normal  bone  conduction  and  in  whom  a  shortening 
was  observed  only  after  the  rash  had  existed  for  quite  some 
time. 

On  the  other  hand,  a  mechanic  in  whom  a  chancre  was 
diagnosed  after  the  demonstration  of  spirochetae  in  the  initial 
lesion,  was  sent  to  me  for  Otologic  examination  preparatory 
to  the  injection  of  salvarsan.  W'assermann  negative;  no 
glandular  swelling  or  other  sign  of  general  syphilis.  Since 
the  bone  conduction  on  both  sides  was  shortened,  although 
the  patient  had  normal  hearing,  I  believed,  in  opposition  to 
the  dermatologist,  that  I  could  made  a  diagnosis  of  already 
generalized  syphilis. 

The  patient  was  treated  with  salvarsan  and  Hg.,  and  for 
half  a  year  there  were  neither  clinical  symptoms  nor  blood 
findings  which  pointed  to  syphilis.  Bone  conduction  remained 
shortened.  After  six  months  papules  appeared  on  the  lips 
and  tonsils,  and  Wassermann  became  positive.  This  case 
seems  to  indicate  that  shortened  bone  conduction  in  the  pres- 
ence of  normal  hearing  may  precede  every  other  symptom  of 
generalized  lues. 

I  could  never  note  any  difference  in  the  shortening  before 
and  after  salvarsan  or  mercurial  treatment.  It  is  by  no  means 
easy  to  give  a  true  explanation  for  this  interesting  condition. 
At  tlje  outset  I  thought  I  could  find  a  connection  between  this 
symptom  and  a  change  in  the  blood  pressure,  but  all  experi- 
ments in  this  direction  gave  negative  results.  Consequently, 
it  seemed  necessary  to  determine  whether  shortened  bone  con- 
duction was  not  to  be  found  under  other  circumstances  in 
individuals  with  unimpaired  hearing.  As  is  known,  Wanner 
has  claimed  shortening  of  bone  conduction  to  be  characteristic 
of  pathologic  changes  in  the  cranium  or  its  contents.  We 
know,  also,  that  in  tumors  and  in  hydrocephalus,  even  with- 
out cochlear  or  vestibular  symptoms,  shortened  bone  con- 
duction may  be  found.  Such  an  observation  was  referred  to 
by  Ruttin  in  the  Austrian  Otclogical  Society. 

Herzog,  in  a  recently  published  article  in  the  Miinchener 
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med.  Wochenschrift,  showed  that  in  cases  of  growths  of  the 
dura  to  the  bone,  bone  conduction  could  remain  unaltered; 
indeed,  it  could  be  lengthened  under  certain  circumstances. 
Besides  in  cases  of  tumor,  hydrocephalus,  and  cerebral  arterio- 
sclerosis (Konrad  Stein),  I  myself  have  been  able  to  find  this 
symptom  unquestionably  present  in  three  cases  of  epilepsy  and 
in  one  case  of  tetany.  These  observations,  therefore,  led  to 
the  conclusion  that  shortened  bone  conduction  in  the  pres- 
ence of  normal  hearing  is  indicative  of  a  symptom  which  can- 
not be  directly  attributed  to  the  ear  itself,  but  is  the  result  of 
the  increased  intracranial  or  intraspinal  pressure. 

In  almost  all  of  the  recently  published  works  dealing  with 
the  examination  of  the  cerebrospinal  fluid  and  the  determina- 
tion of  its  pressure  in  syphilis,  a  rise  in  the  pressure  was  found 
by  the  respective  authors.  I  have,  therefore,  in  several  cas^s 
measured  the  shortening  of  bone  conduction  before  and  after 
lumbar  puncture.  With  the  exception  of  one  case,  it  was 
possible  within  three  or  four  hours  after  lumbar  puncture  to 
establish  the  disappearance  of  the  shortened  bone  conduction. 
I  withdraw  on  the  average  five  to  six  cubic  centimeters.  It 
was  remarkable  that  in  one  case  the  shortening  was  greater 
two  hours  after  the  lumbar  puncture  than  it  had  been  prior 
thereto,  and  that  only  after  another  two  hours  did  this  short- 
ening disappear.  However,  two  or  three  days  later  the  short- 
ening was  again  to  be  found. 

In  spite  of  the  fact  that  in  this  direction  my  investigations 
have  not  been  very  extensive.  I  believe  that  the  shortening 
of  bone  conduction  is  to  be  attributed  to  the  increase  of  the 
intracranial  pressure,  and  that  those  cases  of  lues  wh;ch  do 
not  present  the  symptom  also  show  no  increased  cerebrospinal 
pressure. 

If  we  admit  this  causative  relationship  between  shortening 
of  bone  conduction  and  a  rise  in  intracranial  pressure,  it  also 
becomes  clear  why  this  symptom  is  as  a  rule  first  found  when 
local  syphilis  becomes  general.  In  the  same  manner  may  be 
explained  the  vertigo  and  disturbances  of  equilibrium  during 
the  second  stage  of  florid  lues,  concerning  which  I  made  a 
communication  at  the  Otological  Congress  at  Frankfurt  on 
Main.  On  this  ground  also  may  be  understood  the  exaggera- 
tion of  skin  and  tendon  reflexes  which  Finger  established 
vears  aero  on  the  basis  of  fiftv  cases  examined  immediatelv 
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before  and  after  the  eruption  of  the  rash.  Remarkable,  and 
especially  worthy  of  mention,  is  the  circumstance  that  occa- 
sionally we  may  determine  a  difference  in  the  degree  of  short- 
ening between  the  two  sides  of  the  same  patient;  that,  for 
example,  the  shortened  bone  conduction  of  the  right  mastoid 
may  be  decidedly  greater  than  that  of  the  left  mastoid. 

I  should  like  to  describe  briefly  a  particularly  characteristic 
case : 

T.  M.,  twenty-five  years  old,  kitchen  maid.  Three  wrecks 
ago  initial  lesion  on  the  genitalia.  Pale  roseola  on  the  trunk 
and  extremities.  Numerous  large  papules  on  the  labia  and  at 
the  anus.     Lymphadenitis  inguinalis.     Wassermann  positive. 

Otoscopy. — Drum  membrane  and  middle  ear  on  both  sides, 
normal.  Bone  conduction,  measured  with  the  electric  tuning 
fork  of  Urban tschitsch,  twice  as  short  on  the  right  side  as  on 
the  left. 

Nervous  system.— On  the  left  side  distinct  exaggeration  of 
reflexes. 

In  this  case,  therefore,  the  greater  shorteniflg — that  is,  the 
greater  intracranial  pressure  of  the  right  side — is  parallel  with 
the  exaggeration  of  the  contralateral  reflexes,  a  status  which 
again  points  to  the  connection  between  intracranial  pressure 
and  shortening. 

My  chief,  Prof.  Urbantschitsch,  has  devised  a  tuning  fork, 
which  by  the  application  of  the  electric  current  enables  us  to 
measure  bone  conduction  exactly  and  to  express  it  numerically. 
Prof.  Urbantschitsch  was  kind  enough  to  measure  the  bone 
conduction  in  a  great  number  of  luetics,  and  we  were  able  here 
also  in  80  per  cent  of  the  cases  to  confirm  the  above  described 
findings.  The  exact  construction  of  this  instrument  will  be 
demonstrated  by  my  chief  on  scientists'  day  in  Vienna.  In 
connection  therewith  I  shall  report  the  more  exact  findings  of 
the  difference  in  bone  conduction  between  luetics  and  non- 
luetics,  resulting  from  this  method  of  examination. 


LXX. 

THE    NASAL    VOICE   WITH    REFERENCE   TO    ITwS 
BEARING  ON  THE  PRACTICE  OF  RHINO- 
LARYNGOLOGY.* 

By  Elmer  L.  Kenyon,  A.  B.,  M.  D., 

Chicago. 

The  special  significance  of  the  nasal  voice  to  the  rhino- 
laryngologist  lies  in  this,  that  its  correction  is  commonly 
dependent  upon  nasal  or  pharyngeal  surgery,  that  under  cer- 
tain circumstances  its  presence  modifies  in  an  important  man- 
ner the  ordinary  indications  for  operative  freatment  of  the 
nose  or  nasopharynx,  and  that,  without  a  knowledge  of  the 
nature  and  significance  of  the  nasal  voice,  mistakes  in  diag- 
nosis, prognosis  and  treatment  are  liable  to  be  made,  and 
operations  of  permanent  injury  to  the  patient   undertaken. 

The  nature  and  cause  of  the  nasal  voice,  or  nasaling  of  the 
voice,  is  now,  after  many  years  of  patient  experimental  study 
by  men  like  Passavant,  Merkel.  Wintricli,  Griitzner,  Schmidt 
and  H.  Gutzmann,  quite  satisfactorily  established.  One  should 
rule  out  of  mind  nasal  resonance  as  distinguished  from  nasal- 
ing, for  a  certain  degree  of  nasal  resonance  is  a  quality  of  all 
normal  voices,  and  is  particularly  significant  in  all  voices  of 
especial  richness  of  quality.  Nasaling,  on  the  other  hand,  is 
not  only  due  to  an  extreme  exaggeration  of  the  normal  me- 
chanical conditions  upon  which  nasal  resonance  depends,  but 
it  is  also  produced,  in  the  second  of  its  two  forms,  by  an  en- 
tirely different  mechanism  from  that  responsible  for  nasal 
resonance,  and  consequently  with  a  different  voice  effect. 

The  familiar  nasaling  which  is  produced  by 'obstruction  in 
the  nose  or  in  the  nasopharynx  aflfects  primarily  only  the  nor- 
mally nasal  sounds,  altering  their  qualjty  through  impairment 
of  the  conditions  of  resonance  in  the  nose  and  nasopharynx. 


*Read  before  the  Chicago  Laryngological  and  Ot'ological  Society. 
May  27.  1913. 
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When  in  the  production  of  the  nasal  sounds,  m,  n  and  ng,  the 
vibrating  air  from  the  larynx  is  permitted  by  the  low  position 
of  the  soft  palate  to  pass  outward  through  an  unobstructed 
nasopharyngeal  cavity  and  through  unobstructed  nasal  cavities, 
the  resulting  sounds  are  normally  produced  and  sound  nor- 
mally nasal.  When,  however,  the  nasophar>nx  or  nose  is 
obstructed  beyond  a  certain  degree,  these  nasal  sounds,  while 
still  nasal,  take  on  an  altered  qualit>',  sometimes  spoken  of  as 
a  "dead"  quality.  This  alteration  from  the  normal  resonance 
of  the  nasal  sounds  produced  by  obstruction  varies  as  to 
whether  the  obstruction  be  nasal  or  nasophar>'ngeal. 

The  kinds  of  obstruction  in  the  nose  and  nasopharynx  are 
known  to  even*-  rhinologist  and  need  not  be  considered  here. 
One  cause  of  rhinolalia  clausa  should,  however,  be  mentioned. 
When  we  consider  that  rhinolalia  clausa  depends  upon  obstruc- 
tion to  the  free  passage  of  air  from  the  pharynx  through  the 
nasophar}'nx  and  nose  in  the  production  of  the  nasal  sounds, 
it  is  evident  that  such  affections  of  the  soft  palate  as  bind  the 
velum  closely  to  the  posterior  wall  must,  by  preventing  the 
passage  of  air  into  the  nasopharynx,  also  be  responsible  for 
rhinolalia  clausa.  This  occurs,  of  course,  chiefly  from  the 
adhesions  following  syphilitic  diseases  of  the  soft  palate. 

Rhinolalia  clausa  involves  the  speech  not  only  with  respect 
to  the  nasal  sounds  themselves,  but  also  affects  the  sounds 
immediately  preceding  or  following  them,  for  during  the  nor- 
mal production  of  many  of  these  adjacent  sounds  the  soft  pal- 
ate is  still  at  least  partially  dropped,  and  the  sounds  are, 
therefore,  to  a  certain  degree,  nasal.  And,  besides,  the  sounds 
normally  oral  may  be  irregularly  involved,  through  their  func- 
tional nasalization,  in  the  manner  to  be  described  later  (,as 
rhinolalia  aperta  functionalist,  owing  to  the  exaggeration  of 
the  nasal  qualities  of  the  speech  in  general. 

The  second  form  of  nasaling  affects  the  mechanism  for  pro- 
ducing not  the  nasal  but  the  oral  sounds.  Only  one  anatomic 
structure  is  at  fault,  the  palate.  If  the  palate  is  normally 
formed,  and  if  the  movements  of  the  soft  palate  are  normal, 
the  velum  leaps  quickly  backward  and  upward  with  each  oral 
soimd  to  meet  the  posterior  wall  of  the  pharynx,  thus  shut- 
ting off  all  or  nearly  all  air  from  the  nasopharynx  and  nose, 
and  compelling  it  to  pass  out  of  the  mouth.  Any  condition 
which  produces  either  a  permanent  opening  in  the  soft  or 
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hard  palate,  or  interferes  with  the  movements  of  the  soft  pal- 
ate, has  the  effect  of  preventing  the  relatively  complete  shut- 
ting off  of  air  from  the  nasopharynx  and  nose  when  demand- 
ed in  the  formation  of  the  oral  sounds ;  the  sound  producing 
air  then  escapes  freely  into  the  nasopharynx  and  nose,  and  con- 
sequently transforms  the  oral  into  nasal  sounds.  If  the  open- 
ing from  the  mouth  or  pharynx  through  the  hard  or  soft 
palate  be  in  the  posterior  two-thirds  of  the  space  between 
mouth  and  posterior  pharyngeal  wall,  all  spoken  sounds  are 
nasal;  if  the  opening  occur,  on  the  other  hand,  only  in  the 
anterior  third  of  this  distance,  all  sounds  are  apt  to  be  nor- 
mal excepting  those  normally  produced  at  or  near  the  lips, 
which  then  become  nasal.  In  rhinolalia  aperta  then,-  when,  as 
ordinarily  is  the  case,  dependent  upon  openings  in  the  pos- 
terior two-thirds  of  the  palate,  all  sounds  are  organically 
nasal,  the  usual  nasal  sounds  m,  n  and  ng  being  produced 
normally,  and  the  oral  sounds  abnormally. 

Rhinolalia  aperta  is  dependent  characteristically  upon  cleft 
palate.  Likewise  a  congenitally  short  palate,  being  unable  to 
reach  the  posterior  wall  on  phonation,  has  identically  the  same 
effect  on  the  voice.  Destructive  disease  of  the  soft  palate, 
often  resulting  from  late  syphilitic  ulceration,  is  a  quite  com- 
mon cause.  And  with  the  soft  and  hard  palate  normally 
formed,  if  the  movements  of  the  velum  be  interfered  with, 
rhinolalia  aperta  follows  as  a  necessary  consequenec.  This 
occurs  in  deep  infiltrations  of  the  soft  palate,  chiefly  syphilitic. 
in  organic  paralysis,  notably  bulbar  paralysis,  in  -paresis  fol- 
lowiijg  diphtheria,  and  in  paresis  following  rough  handling  of 
the  palate  in  operations  for  adenoids. 

A  combination  of  the  two  organic  causes  of  nasaling  is  not 
uncommon  and  complicates  the  situation.  Rhinolalia  mixta 
occurs  when  the  nose  or  nasopharynx  is  occluded,  and  at  the 
same  time  the  palatal  closure  for  the  oral  sounds  is  prevented 
in  any  of  the  ways  mentioned.  The  voice  partakes  of  the 
qualities  of   both   forms  of  nasaling. 

Thus  far  we  have  spoken  only  of  organic  causes  of  nasal- 
ing :  but  the  functional  causes  for  both  forms  are  of  particu- 
lar importance  to  the  rhinologist.  and  will  not  be  neglected  in 
a  later  portion  of  this  article. 

The  diagnosis  of  rhinolalia  clausa  is  not  difficult  for  the 
rhinologist  when  it  depends  upon   obvious  extreme  nasal  or 
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nasopharyngeal  obstruction.  Difficulties  arise,  however,  be- 
cause the  degree  of  obstruction  capable  of  producing  nasaling 
is  hard  always  to  estimate,  and  if  one  is  not  on  his  guard  he 
may  be  operating  unnecessarily  to  produce  enlargement  of 
the  nasal  or  nasopharyngeal  space,  in  order  to  correct  a  nasal 
voice  in  no  way  dependent  upon  occlusion,  and  of  course  with- 
out improvement  of  the  voice  quality  following.  Such  oper- 
ative procedures  may  indeed  result  in  a  decidedly  increased 
degree  of  permanent  voice  impairment.  Accurate  diagnosis 
alone  can  prevent  errors  of  this  kind.  To  this  end  let  the 
rhinologist  determine,  first  of  all,  the  presence  or  absence  of 
rhinolalia  aperta.  This,  if  present,  will  direct  his  attention 
to  the  condition  of  the  palate,  which  should  ordinarily  have 
remedial  consideration,  if  impaired,  before  any  existent  nasal 
or  nasopharyngeal  obstruction. 

Rhinolalia  aperta  may  be  distinguished  quite  certainly  from 
rhinolalia  clausa  by  the  ear  of  the  rhinologist,  if  it  be  suf- 
ficiently trained.  But  ordinarily  this  method  of  differential 
diagnosis  is  not  certain  enough.  More  than  twenty  years  ago 
Herman  Gutzmann  devised  the  following  simple  but  usually 
effective  test  for  rhinolalia  aperta.  It  is  based  upon  the  proven 
fact  that,  if  the  nose  be  tightly  closed  while  the  vowel  sounds 
are  being  enunciated,  the  intensity  of  the  nasaling  is  decid- 
edly increased,  whereas  if  the  voice  impairment  be  due  to. 
rhinolalia  clausa,  no  change  in  the  quality  of  the  vowel  sounds 
occurs  from  holding  the  nose.  He  has  the  patient  repeat  the 
vowel  sounds  "ah-e"  several  times,  both  with  and  without  the 
closure  of  the  end  of  the  nose  by  compression  with  the  thumb 
and  finger,  and  notes  the  result  in  the  sound.  If  there  is  no 
change  in  the  quality  of  the  sound  the  nasaling  is  not  due  to 
rhinolaha  aperta,  but  if  the  nasaling  is  thereby  increased  the 
test  proves  the  presence  of  rhinolalia  aperta.  The  test  is  a 
delicate  one.  It  is  rendered  more  easily  interpreted  if  the 
vowels  be  increased  in  number.  A  good  series  is  ah-o-oo-e. 
This  test  may  be  supplemented  by  one  which  is  perhaps  still 
more  delicate,  but  which  demands  some  experience.  The  ear- 
tip  at  one  end  of  a  diagnostic  ear  tube  is  replaced  by  a  nasal 
tip,  and  the  tube  is  made  to  connect  the  naris  of  the  patient 
with  the  ear  of  the  physician.  By  this  apparatus  all  sounds 
made  with  a  lowered  soft  palate  are  grealty  intensified,  while 
the  oral  sounds  are  heard  relatively  much  less  loudly.     With 
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the  normal  voice  the  nasal  sounds  and  their  immediate  neigh- 
bors are  alone  intensified ;  in  rhinolalia  aperta  all  sounds,  oral 
as  well  as  nasal,  are  heard  with  about  the  same  intensity.  In 
this  manner  one  may  listen  to  spoken  sounds  directly  as  they 
emanate  from  the  nose  of  the  patient;  to  vowels  (see  the 
above  series),  to  the  speech  of  general  conversation,  or  words 
es])ecially  provided  for  the  test.  For  example,  one  may  use  a 
sentence  wliich  in  the  first  half  is  made  up  of  words  each  con- 
taining a  nasal  sound,  and  the  last  half  containing  only  oral 
sounds,  like  the  following:  "In  summer  time,  when  men  seem 
stricken  under  the  strain  of  the  sun.  you  or  I  or  Frederick 
will  probably  be  south  of  the  Ohio."  Through  the  nasal  ear 
•  tube  the  latter  half  of  the  sentence  is  much  less  intense  than 
the  first  half,  if  the  voice  be  normal,  and  about  equally  intense 
in  rhinolalia  aperta. 

If  these  tests  show  that  rhinolalia  aperta  is  absent,  the 
nasaling  must  be  due  to  nasal  or  nasopharyngeal  obstruction. 
If  they  show  that  rhinolalia  aperta  is  present,  the  diagnosis 
of  any  also  existing  rhinolalia  clausa  will  depend  uix>n  the 
quality  of  the  nasaling  and  upon  the  objective  evidences  of 
occlusion  in  the  nose  and  nasopharynx.  It  is  sometimes  im- 
portant, as  will  be  seen  later,  to  learn  whether  a  rhinolalia 
clausa  is  dependent  not  upon  obstruction  in  the  nose  or  naso- 
pharynx, but  to  an  abnormal  action  of  the  soft  palate.  If  the 
nose  and 'nasopharynx  are  not  totally  occluded,  this  can  be 
shown  by  the  diagnostic  nasal  ear  tube,  for  in  such  a  case  the 
nasal  sounds  will  be  greatly  reduced  in  normal  intensity,  and 
probably  no  more  intense  than  the  oral  sounds. 

The  application  of  a  knowledge  of  nasaling  in  the  practice 
of  rhinolaryngology  may  perhaps  be  most  clearly  brought  out 
bv  the  study  of  certain  concrete  occurrences.  As  a  prelimi- 
nary practical  step  in  the  discussion,  I  may  mention  tw^o  re- 
cent cases  of  nasaling,  one  in  a  young  man  and  the  other  in  a 
young  woman.  The  young  man  was  operated  for  adenoids  for 
no  other  reason  than  to  improve  his  voice,  but  it  was  not  im- 
proved by  the  operation.  Upon  examination  the  uppermost 
part  of  an  adenoid  mass  was  seen  to  he  still  present  posterior 
to  the  choanas.  Rhinolalia  aperta  was  absent.  The  patient 
being  returned  to  his  physician  for  reoperation,  came  back 
now  with  a  normal  voice.  The  nasaling  in  the  case  of  the 
young  woman  is  very  marked ;  the  adenoid  operation  was  done 
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three  years  ago.  Here,  too,  rhinolalia  aperta  is  absent.  The 
amount  of  adenoid  tissue  now  present  is  large,  and,  besides, 
the  nose  is  markedly  occluded.  The  parents  are  much  more 
troubled  about  the  voice  than  about  the  obstructed  breathing, 
but  have  not  yet  consented  to  return  to  their  physician  for  fur- 
ther operative  treatment,  which,  from  the  standpoint  of  the 
voice,  must  include  the  removal  of  obstruction  in  the  nose  as 
well  as  for  that  in  the  nasopharynx.  The  only  inference  from 
these  cases  is  the  need  from  the  standpoint  of  the  voice  for  a 
clean  adenoid  operation. 

But  nasopharyngeal  operations  may  have  with  respect  to  the 
voice  quite  unexpected  results.  For  example,  the  adenoids  in 
a  patient  with  a  markedly  nasal  voice  are  completely  and  ex- 
pertly removed,  and  yet  the  nasaling,  both  as  to  quality  and 
intensity,  remains  unaltered.  The  nose  is  found  to  have  but 
moderate  obstruction,  this  being  due  to  vasomotor  swelling. 
In  such  a  case  the  rhinologist,  if  not  on  his  guard  (the  nasal- 
ing  being  the  abnormality  demanding  correction),  may,  with- 
out further  diagnostic  study,  proceed  to  operate  on  the  nose. 
If  he  does  so,  this  second  operation  will  also  be  without  result 
in  correction  of  the  nasal  voice.  More  than  twent}'  years  ago 
Herman  Gutzmann*  related  a  case  of  exactly  this  kind  occur- 
ring in  a  young  German  merchant  who  had  gone  the  rounds  of 
the  European  capitals  seeking  relief  for  an  unpleasant  nasal 
voice.  Each  rhinologist,  apparently  quite  ignorant  of  more 
than  one  cause  for  nasaling,  that  of  obstruction  in  the  nose 
or  nasopharynx,  and  concluding,  therefore,  that  the  naso- 
pharynx being  free,  obstruction  in  the  nose  must  be  at  fault, 
had  found  some  new  portion  of  the  patient's  utterly  urioffend- 
ing  nasal  organ  to  remove  until  the  nasal  space  had  become 
quite  enormous.  But  not  the  slightest  change  had  any  of  the 
numerous  operations  accomplished  towards  improvement  of 
the  voice.  What  had  occurred  was  this :  Earlier  in  life  aden- 
oids had  so  nearly  taken  the  place  of  a  clpsed  soft  palate  that 
the  velum  had  ceased  to  respond  for  the  nasal  sounds  differ- 
ently from  its  res]X)nse  for  the  oral  sounds  ;  thus  it  had  remained 
durin«f  speech  constantly  raised  against  the  posterior  wall  of 
the  pharynx,  not  only  for  the  oral  but  also  for  the  nasal 
sounds,  instead  of  dropping  when  a  nasal  sound  came  into  the 
speech :  and  through  the  inculcation  of  habit  this  had  gone  on 

*Von  den  verschiedenen  Formen  des  Xaselens.  Berlin.   1891. 
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just  the  same  after  the  adenoids  had  been  removed.  It  was, 
then,  a  case  of  rhinolaha  clausa  functionahs.  In  Gutzmann's 
case  two  weeks  of  training  served  to  entirely  correct  the  nasal- 
ing  for  which  the  nose  had  been  repeatedly  and  unnecessarily 
mutilated.  Similar  badly  advised  operations  are  not  very 
uncommon,  and  the  only  way  to  prevent  them  is  to  be  fortified 
with  a  knowledge  of  the  etiology  and  diagnosis  of  the  different 
forms  of  nasaling. 

The  other  functional  form  of  nasaling,  rhinolalia  aperta 
functionalis,  is  more  common  following  adenoid  operations 
than  the  form  just  cited.  Owing  to  the  practically  complete 
obstruction  of  the  air  through  the  nose  by  reason  of  a  large 
adenoid  mass,  the  soft  palate  fails  to  raise  for  the  oral  sounds, 
but  remains  continuously  in  a  dropped  position.  In  certain 
cases  the  elevation  is  physically  prevented  by  the  low  posi- 
tion of  a  part  of  the  adenoid  tissue.  After  the  adenoids  have 
been  removed  the  palate  still  adheres  to  its  habit  of  inaction, 
the  oral  sounds  are  spoken  with  a  nasal  quality,  and  diagnostic 
tests  reveal  the  rhinolalia  aperta.  The  incorrect  action  of  the 
velum  will  continue  and  will  tend  to  become  more  and  more 
confirmed  until  the  habit  is  corrected  by  training.  A  similar 
and  well  known  effect,  temporary,  however,  in  duration,  results 
when  the  palate  has  been  roughly  handled  during  the  adenoid 
"operation.  'The  correction  of  functional  rhinolalia  of  either 
form  is  much  easier  if  carried  out  as  soon  as  possible  after 
discovery,  rather  than  after  the  habit  has  become  thoroughly 
confirmed  by  continuation  for  a  long  period  of  years.  The 
establishment  of  a  rule  with  rhinologists  of  examining  their 
adenoid  'patients  a  few  weeks  after  operation,  having  the 
speech  especially  in  mind,  would  be  a  saving  adjunct  to  this 
procedure. 

If  the  palatal  paresis  following  diphtheria  continues  through 
a  number  of  weeks  the  same  "habit  paralysis"  of  the  velum 
will  be  in  danger  of  inculcation.  For  this  reason  Gutzmann 
advises  faradization  and  massage  of  the  palate,  if  the  nasaling 
following  diphtheria  continues  longer  than  two  or  three  weeks. 
Other  causes  for  rhinolalia  aperta  functionalis  are  found  in 
the  childhood  imitation  of  the  speech  of  cleft  palate  sufferers, 
and  of  other  persons  with  a  nasal  voice,  and  also  occasional 
cases  of  open  nasaling  due  to  habit,  for  which  no  explana- 
tion is  discoverable. 
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The  subject  of  tlie  speech  in  cleft  pala,te  is  exceedingly  com- 
plex and  exceedingly  important,  and  is  only  to  be  touched 
upon  in  a  paper  of  this  character:  but  there  are  certain  facts 
relating  to  the  speech  in  every  case  of  organic  rhinolalia  mixta 
which  the  rhinologist  should  always  bear  in  mind.  Since  in 
cleft  palate  the  nose  is  almost  always  obstructed,  either  by  a 
deformed  septum  or  enlarged  turbinate  bodies,  or  the  naso- 
pharynx is  occluded  by  adenoids,  cleft  palate  serves  as  a  typ- 
ical example  of  rhinolalia  mixta.  While  the  predominant 
nasaling  of  cleft  palate  is  usually  that  of  rhinolalia  aperta  due 
to  imperfect  closure  of  the  palate,  this  is  quite  regularly  com- 
bined with  a  quality  of  nasaling  from  rhinolalia  clausa  due  to 
nasal  or  nasopharyngeal  obstruction.  Nature,  indeed,  shows 
a  disposition  to  produce  a  vicarious  palate  by  filling  the  nose 
with  hypertrophied  turbinate  tissue.  I  remember  years  ago 
of  seeing  in  an  adult  a  wade  palatal  defect  extending  far  for- 
ward into  the  hard  palate,  which  cleft  was  literally  completely 
filled  with  a  massive  lower  turbinate  body.  The  effect  of  this 
natural  obturator  was  undoubtedly  very  favorable  to  the 
patient's  speech.  Xot  understanding  this,  however,  at  the 
time,  I  began  to  consider  the  most  favorable  means  for  remov- 
ing the  enormous  turbinate  body,  an  operation  which  as  I  know 
now  would  have  done  the  patient  much  harm.  Fortunately, 
he  was  wiser  than  I  and  did  not  return  for  further  treatment. 
Formerly  one  could  see  more  unoperated  palatal  clefts  than  he 
sees  today,  the  rule  being  now  to  operate  during  the  first 
months  of  life,  and  the  practical  problem  of  the  rhinologist 
has  to  do  chiefly  with  operated  cleft  palate.  As  to  unoperated 
palatal  cleft  cases,  let  it  be  remembered'  that  operative  inter- 
ference with  conditions  producing  nasal  or  nasopharyngeal 
occlusion  should  be  undertaken  only  after  the  closest  consid- 
eration of  the  speech  conditions  involved. 

But  after  operation  for  closure  of  the  palatal  cleft  it  usually 
happens  either  that  the  soft  palate  is  too  short  to  reach  close 
to  the  posterior  pharyngeal  wall,  or  else  the  palate  is  incapa- 
ble of  sufficient  movement  to  perform  its  natural  function  in 
speech.  Consequentlv  most  cleft  palate  patients  possess  to  a 
lesser  or  greater  degree  a  permanent  rhinolalia  aperta  voice, 
even  after  everything  possible  for  the  speech,  both  by  opera- 
tion and  training,  has  been  accomplished.  In  such  cases  nasal 
occlusion, 'as  has  been  said,  is  with  practical  regularity  pres- 
ent, and  also  adenoid  tissue  is  common  in  the  nasopharynx. 
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Moreover,  in  these  cases  there  is  much"  tendency  to  eustachian 
and  middle  ear  inflammation,  leading  pretty  regularly  to  more 
or  less  loss  of  hearing. 

Since  nasal  occlusion  and  adenoids  are  associated  in  the 
mind  of  the  rhinologist  as  a  cause  of  aural  inflammations,  his 
disposition  is  naturally  towards  operative  procedures  upon  the 
occluded  nose  and  nasopharynx.  It  is  at  this  point  that  con- 
siderations relating  to  the  speech  become  important.  In  the 
first  place,  it  is  to  be  considered  that  other  causes  for  aural 
inflammation  exist  in  these  cases  beside  those  having  refer- 
ence to  nasal  or  nasopharyngeal  occlusion.  This  is  proven  by 
the  fact  that  such  aural  inflammations  go  on  after  operative 
measures  have  been  taken,  and  Gutzmann  declares  that  they  go 
on  practically  without  any  modification  resulting  from  such 
operations.  When  one  considers  the  permanent  opening  be- 
tween the  pharynx  and  nasopharynx  with  the  continuous  rasp- 
ing effect  of  food  and  fluids,  at  any  rate  on  the  lower  portion 
of  the  mucous  membrane  of  the  nasopharynx,  one  is  not  sur- 
prised that  a  tendency  to  middle  ear  inflammations  exists  even 
aside  from  that  due  to  occlusive  causes. 

In  rhinolalia  mixta,  whether  from  cleft  palate  or  other 
causes,  one  should  approach  the  question  of  operation  for  ob- 
struction in  the  nose  or  nasopharynx  with  a  great  deal  of  care. 
If  the  rhinologist  operates  with  the  free  hand  usually  em- 
ployed, aiming  to  produce  a  normal  breathing  space,  he  will 
often  be  surprised  to  note  the  harm  he  has  done  to  the  voice. 
The  work  of  training  of  months  may  be  undone  by  a  single 
operation  of  this  kind.  For  in  rhinolalia  aperta  a  considerable 
amount  of  occlusion  in  the  nose  and  nasopharynx  improves 
the  voice.  The  presence  of  adenoids  is  of  the  greatest  ad- 
vantage, especially  during  the  early  period  of  training.  Thus 
one  should  always  bear  in  mind  that  the  presence  of  rhinolalia 
aperta  serves  in  a  measure  to  reverse  the  ordinary  indications 
for  nasal  and  nasopharyngeal  operation  for  occlusion. 

The  following  suggestions  will  serve  to  render  the  subject 
more  concrete:  Fir.st.the  seeming  demand  for  operation  on 
the  nose  or  nasopharynx,  for  the  purpose  of  aiding  in  the 
correction  of  a  tendency  to  inflammation  of  the  ears,  should 
be  weighed  very  carefully  against  the  demand  of  the  speech 
for  the  continuance  of  nasopharyngeal  and  nasal  occlusion : 
second,  operation  for  the  improvement  of  the  breathing  space 
through  the  nose  should  be  extremely  conservative,  certainly 
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never  producing  a  fully  normal  breathing  space;  third,  oper- 
ation for  the  elimination  of  the  voice  qualities  of  rhinolalia 
clausa  should  also  be  undertaken  with  the  same  extreme  care, 
for  a  slightly  obstructed  voice  is  much  more  understandable 
than  a  badly  open  voice.  And  finally,  operative  effort  on 
either  nose  or  nasopharynx  should  proceed  not  by  a  single 
large  operation,  but  step  by  step,  with  a  waiting  period  be- 
tween, so  as  to  be  able  to  call  a  quick  halt  if  any  signs  of 
going  too  far  become  evident.  Regarding  the  turbinates, 
extremely  cautious  cauterization  would  suit  the  conditions  bet- 
ter than  resection.  Adenoids  should  be  removed  only  after  the 
clearest  evidence  of  demand  for  removal  of  sufficient  impor- 
tance to  outweigh  the  demands  of  the  voice,  and  even  then  a 
partial  operation  should  always  be  given  preference  over  com- 
plete removal. 

TREATMENT. 

The  correction  of  rhinolalia  clausa  tunctionalis  involves  the 
reinstitution  of  the  habit  of  dropping  of  the  soft  palate  for 
each  nasal  sound.  The  patient's  ear  should  be  educated  to 
appreciate  the  quality  of  nasal  as  compared  with  oral  sounds. 
He  should  be  directed  to  take  deep  conscious  nasal  inhala- 
tions and  exhalations,  and  then  to  make  each  nasal  sound 
slowly  and  deeply  through  the  nose.  The  appreciation  of 
nasal  quality  tells  him  whether  the  air  is  or  is  not  passing 
out  of  the  nose ;  also  the  vibration  of  the  bony  nasal  wall  may 
be  felt ;  but.  better  still,  the  nasal  ear  diagnostic  tube  serves 
this  purpose.  Having  learned  how  to  produce  the  individual 
nasal  sounds,  he  then  practices  slowly  and  distinctly  each 
vowel  and  certain  regularly  associated  consonants  with  each 
nasal  sound;  and  then  individual  words  slowly  spoken,  and 
finally  sentences. 

The  treatment  of  rhinolalia  aperta  functionalis  aims  to  re- 
establish the  raising  of  the  soft  palate  against  the  posterior 
pharyngeal  wall  with  each  oral  sound.  Here,  too,  the  pa- 
tient should  be  trained  to  recognize  the  distinction  between 
oral  and  nasal  sounds.  To  this  end  deep  breaths  through  the 
nose  and  through  the  mouth  should  be  taken  :  nasal  and  oral 
sounds  should  be  spoken  freely  before  the  patient  in  order  to 
educate  his  ear.  And  the  recognition  of  the  difference  be- 
tween his  own  oral  sounds  when  produced  correctly  and 
nasally  may  be  aided  by  holding  the  palate  back  against  the 
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posterior  pharyngeal  wall  while  oral  sounds  are  produced.  A 
moderately  stiff  flexible  flat  aluminum  nasal  applicator,  so 
shaped  as  to  follow  the  contour  of  the  palate  and  with  its  tip 
wound  w^ith  a  soft  pledget  of  cotton,  answers  the  purpose 
admirably.  The  patient  speaks  certain  selected  sounds  with  the 
palate  held  back,  and  immediately  repeats  them  without  the  aid 
of  the  palatal  elevator,  attempting  to  bring  the  sound  out  of 
the  mouth  rather  than  out  of  the  nose. 

This  method  serves  also  as  a  means  for  producing  passive 
movement  of  the  palate ;  and  faradization  may  also  be  em- 
plo\'ed  for  this  purpose.  Both  methods  are  impossible  in 
persons  with  an  especially  sensitive  mucous  membrane.  Act- 
ive movement  of  the  palate  is  brought  about  by  the  employ- 
ment of  selected  vowel  and  combined  vowel  and  consonant 
exercises.  They  should  be  spoken  forcibly  and  explosively, 
and  with  an  effort  to  direct  the  sound  out  of  the  mouth,  and 
to  obtain  the  desired  oral  quality.  It  is  best  at  first  to  base 
these  exercises  upon  the  vowel  sound  Ah;  which  demands  less 
perfect  closure  of  the  soft  palate  than  the  other  vowels,  using 
this  sound  in  various  consonant  combinations  with  some  suc- 
cess before  proceeding  to  o,  oo,  aw,  e  and  the  others.  Espe- 
cial difficulties  will  require  a  variety  of  expedients.  The  prog- 
nosis is  excellent,  the  length  of  treatment  dependent  upon  the 
intelligence  of  the  patient  and  the  duration  of  the  disorder. 

To  summarize: 

1.  The  rhinologist  is  very  liable  to  error  in  diagnosis,  treat- 
ment and  prognosis  where  nasaling  is  the  disturbance  in  ques- 
tion, unless  he  is  able  to  (liagnose  the  manner  of  production 
and  cause  of  the  alteration  of  the  voice  in  each  particular 
case. 

2.  He  should  be  on  his  guard  for  functional  nasaling  from 
either  one  of  the  two  causes  following  operation  for  adenoids. 
Otherwise  operations  unnecessary  and  harmful  may  be  done. 

3.  Operations  on  the  nose  or  nasopharynx  for  nasal  voice 
should  not  be  undertaken  until  a  clear  understanding  of  the 
cause  of  the  nasaling  has  been  arrived  at. 

4.  A  defective  palate,  for  example,  when  due  to  congenital 
palatal  cleft,  serves  to  in  large  measure  reverse  the  ordinary 
indications  for  operation  for  nasal  or  nasopharyngeal  occlu- 
sion, and  unless  the  voice  indications  are  carefully  followed, 
serious  and  permanent  injury  to  the  speech  may  result  from 
such  operations. 


LXXI. 

CAISSON  WORKERS'  DEAFNESS.* 

By  G.  W.  Boot,  M.  D., 

Chicago. 

This  preliminary'  report  of  the  form  of  occupation  deafness 
occurring  in  workers  imder  compressed  air  was  undertaken 
at  the  suggestion  of  Dr.  Peter  Bassoe,  who  found  in  his  inves- 
tigations of  caisson  workers  that  a  large  percentage  of  them 
suffered  from  deafness  of  varying  degrees.  ' 

I  have  examined  thirteen  workers  under  compressed  air. 
The  men  who  fellow  this  class  of  work  are  mostly  Irish  in 
nationality.  They  are  an  easy-going  sort  of  people,  who  make 
good  wages  and  spend  it  as  rapidly  as  it  is  earned.  They  are 
addicted  to  drink,  as  a  rule.  This  no  doubt  increases  the  dam- 
age done  to  the  cochlear  nerve  by  their  occupation. 

The  hearing  tests  v.ere  made  oftentimes  under  unfavorable 
circumstances,  being  made  at  times  in  saloons,  in  boarding 
houses,  and  in  other  places  where  it  was  not  possible  to  se- 
cure quiet  for  tests  for  the  whispered  voice.  The  whispered 
voice,  under  these  circumstances,  could  hardly  be  heard  more 
than  four  meters  by  a  perfectly  normal  ear. 

In  the  whisf>er  test  the  numbers  ''24,"  "28,"  "22"  were  used 
for  testing  the  lower  pitches  of  the  voice,  and  the  numbers 
"66"  and  "67"  for  testing  the  higher  pitches. 

Bone  conduction  was  tested  with  a  large  A  Edelmann  fork 
that  vibrates  normally  three  minutes  when  struck  strongly. 

\\'eber  was  also  tested  with  this  fork. 
,  Rinne  was  tested  with  the  c  Hartmann  fork  of  256  vibra- 
tions. The  other  forks  of  the  Hartmann  set  were  also  used. 
Xo  reliance  was  placed  on  the  C,  and  Co  forks  of  this  set.  be- 
cause of  their  richness  in  overtones.  The  low  limit  was  de- 
termined by  a  set  of  C  tuning  forks  giving  32,  64.  128,  2?'6, 

*Read  before  the  Chicago  Laryngological  and  Otological  Society. 
May  27,  1913. 
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512,  1024  and  2048  d.  v.  per  second.  The  lowest  pitched  fork 
heard  is  recorded  as  the  low  limit  without  endeavoring  to 
determine  more  closely  the  exact  limit. 

A  Galton-Edelmann  whistle  was  used  for  testing  the  upper 
limit  of  hearing.  The  normal  ear  hears  25,000  vibrations,  as 
registered  by  this  whistle,  or  even  a  little  higher. 

When  the  caloric  test  was  used  it  was  by  using  irrigations  of 
cold  water. 

The  terms  "blocked,"  "bends,"'  "chokes,"  and  "blind  stag- 
gers," applied  by  the  men  to  the  various  conditions  under 
which  they  suffered,  are  probably  to  be  interpreted  as  follows : 

"Blocked"  seems  to  mean  a  middle  ear  affection  such  as  is 
seen  in  going  up  or  down  an  elevator  in  a  high  office  build- 
ing, but  of  a  greater  degree.  At  times  the  term  covers  rupture 
of  the  drum  membrane. 

The  term  "bends''  is  applied  to  a  painful  condition  of  the  ex- 
tremities which  Dr.  Bassoe  has  found  to  be  due  to  spinal  cord 
and  other  lesions. 

The  term  "chokes''  is  applied  to  a  disturbance  of  respiration 
which  the  men  refer  to  the  neck. 

"Blind  staggers"  appears  to  be  a  condition  in  which  there 
is  vertigo. 

Case  1. — D.  R.,  age  fifty  years.  Has  worked  under  com- 
pressed air  for  twenty-three  years.  The  first  time  he  went 
down  he  was  "blocked"  under  thirty  pounds  pressure.  He 
had  nosebleed  when  he  came  out.  He  went  under  pressure 
very  slowly  because  his  ears  were  giving  trouble. 

Present  Condition. — Right  drum  membrane  considerably  re- 
tracted, luster  good,  Hght  reflex  distorted,  translucency  about 
normal.  Left  drum  membrane  considerably  retracted,  light 
reflex  preserved. 

Functional  Tests. — \\Miisper,  right,  "28"  equals  1  m.,  "66" 
equals  50  m. :  left,  "24"  equals  1.25  ni.,  "67"  equals  1  m.  Bone 
conduction  shortened  fifteen  seconds.  Weber  lateralized  to 
the  left  ear.  Rinne,  right,  slightly  plus ;  left,  slightly  plus. 
Low  limit,  right,  equals  64  d.  v. :  left,  equals  64  d.  v.  High 
limit,  right,  equals  16,000  d.  v.;  left,  equals  19,000  d.  v.  No 
spontaneous  nystagmus. 

Xose  and  Throat. — Right  lower  turbinate  very  large.  Sep- 
tum deflected  to  the  left.     Pharynx  normal. 

Diagnosis. — Chronic  tubal  tympanic  catarrh.  Labyrinthine 
deafness. 


CAissox  workers'  deafness.  1123 

This  case  illustrates  well  what  may  happen  to  a  caisson 
worker  wIk)  has  some  condition  predisposing  to  tubal  occlu- 
sion. He  had  a  deflected  septum  and  enlarged  lower  tur- 
binate, and  the  first  time  he  entered  tlie  lock  he  was  "blocked."' 
The  retracted  drum  membranes  show  that  the  tubal  occlusion 
had  lasted  a  considerable  length  of  time. 

The  much  shortened  hearing  distance  for  the  low  pitched 
whisper  "28"  and  "24,"  and  the  elevation  of  the  lower  limit 
to  64  d.  v..  are  evidence  of  a  middle  ear  type  of  deafness  which 
was  no  doubt  intensified  by  the  work  under  compressed  air. 

The  shortened  bone  conduction,  though  common  to  advanced 
age,  is  doubtless  a  part  of  the  labyrinthine  deafness.  The 
positive  Rinne  is  marked  evidence  of  labyrinthine  deafness, 
for  with  a  middle  ear  deafness  of  the  amount  present  in  this 
case  there  must  needs  be  considerable  labyrinthine  deafness 
present  to  prevent  the  Rinne  bcoming  negative. 

The  lowering  of  the  high  limit  of  hearing  from  the  normal 
of  about  25,000  d.  v.  per  second  to  16,000  d.  v.  in  the  right 
ear,  and  19.000  in  the  left  ear,  makes  the  diagnosis  of  laby- 
rinthine deafness  positive. 

Case  2. — E.  F.,  age  fifty-three  years :  Irish  ;  married.  Twen- 
ty-four years  ago  patient  worked  under  compressed  air.  A 
week  after  quitting  work  he  felt  a  little  nauseated  in  the  even- 
ing. About  2  a.  m.  he  became  dizzy  and,  he  thinks,  totally 
deaf.  After  four  months  he  recovered  some  hearing  ki  the 
left  ear.  He  is  a  bricklayer  by  occupation,  but  has  been  un- 
able to  follow  this  occupation  since,  on  account  of  his  impaired 
hearing.  Following  the  attack  of  dizziness  he  stayed  in  bed 
three  days.  When  he  got  up  he  walked  like  a  half  drunken  man. 
He  has  had  no  other  dizzy  spells.  He  consulted  a  physician 
at  the  time,  who  said  that  he  had  a  "rush  of  blood  to  the  head." 
Some  other  physician  told  him  that  both  ear  drums  were 
"cracked.'' 

Present  Condition. — Right  drum  membrane  thickened, 
opaque,  retracted,  with  an  area  of  atrophy  in  front  of  the 
manubrium.  Left  drum  membrane  very  strongly  retracted, 
thickened  and  opaque. 

Functional  Tests. — Patient  is  apparently  totally  deaf  in  the 
right  ear.  He  does  not  hear  the  voice,  the  tuning  forks  or  the 
Edelmann  whistle.  Bone  conduction,  slightly  prolonged.  Weber 
lateralized  to  the  left  ear.     Rinne.  right,  minus  (heard  in  the 
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left  ear)  ;  left,  minus.  Low  limit,  right,  none  ;  left,  2048.  High 
limit,  left,  14,000  d.  v.  Both  vestibular  systems  respond  nor- 
mally to  the  caloric  test. 

Diagnosis. — Chronic  tubal  tympanic  catarrh,  right  and  left. 
Total  labyrinthine  deafness,  right.  Partial  labyrinthine  deaf- 
ness, left. 

This  case  illustrates  what  very  serious  labyrinthine  disturb- 
ance may  be  brought  about  by  compressed  air.  Thus,  he  de- 
veloped a  lesion  of  his  vestibular  apparatus  a  week  after  quit- 
ting work.  He  became  totally  deaf  in  the  right  ear  and  very 
largely  deaf  in  the  left  ear.  Whatever  the  lesion  was  that 
caused  the  nausea,  dizziness  and  staggering  gait,  he  appears  to 
have  completely  recovered  from  it. 

Case  3. — M.  D.,  age  fifty-six  years ;  widower.  Occupation, 
tunnel  brick  worker.  He  began  to  work  under  compressed  air 
twenty-two  years  ago.  He  quit  such  work  two  years  ago. 
He  has  often  been  "blocked."  Denies  venereal  disease.  Drinks 
very  little. 

Present  Condition. — Right  drum  membrane  about  normal. 
Left  drum  membrane  about  normal. 

Functional  Tests.^rWhisper,  right,  "24"'  and  "66"  equal  2 
m. ;  left,  "24"  and  "66"  equal  2  m.  Bone  conduction  shortened 
slightly.  Weber  not  lateralized.  Rinne,  righ.t,  plus;  leff,  plus. 
Low  limit,  right,  hears  32  d.  v. ;  left,  hears  32  d.  v.  Hears  all 
the  C  forks.  High  limit,  right,  equals  19,000;  left,  equals 
19,000.  Nose  and  throat  practically  normal.  Blood  pressure 
125  mm. 

Diagnosis. — Labyrinthine  deafness. 

This  patient  has  little  or  no  middle  ear  deafness.  The  short- 
ened hearing  distance  was  due  to  the  noisy  surroundings  under 
which  the  tests  were  made.  On  the  other  hand,  bone  con- 
duction is  shortened  slightly,  and  the  upper  limit  has  fallen  to 
19,000  d.  V.  This  degeneration  in  the  cochlear  nerve  is  not  due 
to  increased  blood  pressure,  for  the  blood  pressure  is  practi- 
cally normal.  This  case  illustrates  typically  the  results  on  the 
labvrinth  of  working  under  compressed  air. 

Case  4. — M.  O.,  age  twenty-seven  years.  Patient  has  worked 
under  compressed  air  for  the  last  four  or  five  years.  He  has 
had  the  "bends"  three  or  four  times.  He  has  been  "blocked" 
four  or  five  times.  Denies  venereal  disease.  Drinks  four  or 
five  drinks  of  whiskev  a  dav  and  four  or  five  bottles  of  beer. 


CAISSON    workers'  DEAFNESS.  1125 

Present  Condition. — Right  drum  membrane  normal.  Left 
drum  membrane  normal  in  position,  but  luster  deadened  cmd 
color  reddish,  with  a  deeply  injected  streak  along  the  manu- 
brium. Septum  of  nose  strongly  deflected  to  the  left,  so  that 
the  left  naris  is  completely  occluded.  Pharjnx  is  dry  and 
glazed. 

Functional  Tests. — Whisper,  right,  "24,"  "66"  equal  60  cm. : 
left,  "J4,"  "66"  equal  close  to  the  ear.  Bone  conduction  ap- 
parently shortened.  Weber  lateralized  to  the  left  ear.  Rinne. 
right,  plus ;  left,  plus.  I^w  limit,  right,  hears  32  d.  v. ;  left, 
hears  32  d.  v.  All  the  other  forks  heard  with  each  ear.  but 
C4  considerably  shortened  in  the  left  ear.  High  limit,  right, 
24,000:  left.  20,000. 

Diagnosis. — Deflected  septum  :  tubal  occlusion.  Labyrinth- 
ine deafness. 

In  this  case  the  greater  amount  of  middle  ear  deafness  in 
the  left  ear,  as  shown  by  the  diminished  hearing  distance  ("24" 
equals  close  to  the  ear)  and  Weber  lateralized  in  the  left  ear,  is 
probably  the  result  of  an  anatomic  peculiarity  (septum  deviat- 
ed to  tlie  left).  It  is  not  clear  why  there  should  be  so  much 
diminution  in  the  hearing  distance  ior  the  whispered  voice, 
with  a  range  of  hearing  in  the  right  ear  of  from  32  d.  v.  to 
24,000  d.  v!,  and  in  the  left  ear  of  from  32  d.  v.  to  20.000  d.  v. 
The  comparatively  short  time  he  worked  under  compressed  air 
probably  accounts  for  the  labyrinthine  deafness  being  no 
greater. 

Case  5. — A.  C,  age  fifty-five  years :  married.  Has  been  a 
worker  under  compressed  air  at  intervals  since  the  age  of 
twenty-two.  Complains  of  a  buzzing  noise  in  both  ears.  Was 
"blocked"  several  times  twelve  or  fifteen  years  ago.  and  became 
dizzy.     Denies  venereal  disease. 

Present  Condition. — Right  drum  membrane :  Luster  good, 
color  good,  position  good.  There  is  an  area  of  atrophy  in  the 
anterior  inferior  quadrant.  Left  drum  membrane  normal  in 
position  and  luster,  but  thickened  and  opaque.  Septum  de- 
flected to  the  left.  Left  naris  obstructed.  Throat  normal. 
P.lood  pressure  130  mm. 

Functional  Tests.-^-W'hisper,  right,  "24"  equals  3  m. :  left. 
"24"  equals  3^/2  m.  Low  limit,  right,  hears  32  d.  v. :  left,  hears 
32  d.  V.  High  limit,  right  equals  15,000  d.  v. :  left,  equals 
12.000  d.  v.    Bone  conduction  shortened  about  twenty  seconds. 
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Weber  lateralized  to  the  right  ear.  Rinne,  right,  plus,  but 
shortened;  left,  plus.  Caloric  test  gives  a  weakened  normal 
reaction. 

Diagnosis. — Middle  ear  deafness  on  the  right  side.  Bilat- 
eral labyrinthine  deafness.     Deflected  septum. 

This  patient  has  quite  good  hearing  for  the  low  tones.  His 
hearing  for  the  low  pitched  whisper  is  practically  normal.  The 
marked  shortening  of  bone  conduction  points  toward  a  laby- 
rinthine deafness,  and  this  is  made  certain  by  the  lowered  upper 
limit,  which  is  15,000  d.  v.  on  the  right  side  and  12,000  d.  v. 
on  the  left  side.  He  seems  to  have  had  some  disturbance  of 
the  vestibular  nerve,  as  shown  by  the  diminished  caloric  re- 
action. The  dizziness  he  felt  some  twelve  or  fifteen  years  ago 
may  have  marked  the  time  of  the  occurrence  of  the  vestibular 
lesion.  His  blood  pressure  of  130  mm.  is  not  abnormal  for  a 
man  of  fifty-five  years. 

Case  6. — P.  H.,  age  forty-eight  years ;  widower.  Denies 
venereal  disease.  Does  not  drink.  At  the  age  of  twenty-five 
he  began  working  under  compressed  air,  and  this  occupation 
he  followed  for  five  years.  He  has  often  been  "blocked"  and 
had  the  "bends."  He  had  an  operation  on  the  left  side  of  his 
nose,  with  the  idea  of  relieving  trouble  with  his  ear.  This 
operation  was  not  done  until  he  had  worked  under  compressed 
air  nearly  five  years. 

Present  Condition. — Both  external  auditory  canals  were 
found  filled  with  wax.  After  this  was  removed  the  right  drum 
membrane  was  found  to  be  about  normal  in  luster  and  color. 
Transparency  clear,  but  with  a  double  light  reflex.  Tlie  left 
drum  membrane  Avas  slightly  dimmed  in  luster  and  moderately 
retracted.  The  left  naris  was  occluded  by  a  deflected  septum. 
The  pharynx  was  about  normal. 

Functional  Tests. — Whisper,  right,  "24"  and  ''(^''  equal  4 
m. :  left,  "24"  and  "66"  equal  1  m.  Bone  conduction  short- 
ened about  twenty  seconds.  Weber  lateralized  in  the  right  ear. 
Rinne,  right,  plus ;  left,  plus  (not  heard  at  all  by  bone  conduc- 
tion). Low  limit,  right,  hears  32  d.  v.:  left,  hears  32  d.  v. 
High  limit,  right,  equals  20.000  d.  v.;  left,  equals  16,000  d.  v. 

Diagnosis. — Deflected  septum.  Tubal  ojcclusion.  Labyrinth- 
ine deafness. 

In  this  case  the  middle  ear  deafness  on  the  left' side  was  no 
doubt  larcfelv  due  to  the  nasal  trouble  on  that  side.     This  also 
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may  be  responsible  for  the  greater  degree  of  labyrinthine  deaf- 
ness on  that  side. 

Case  7. — W.  K.,  age  forty-live  years;  Irish;  single.  Has 
worked  under  compressed  air  for  twenty-two  years.  A  part 
of  the  time  he  worked  under  a  pressure  of  forty-eight  pounds. 
He  had  "blind  staggers''  in  1911,  lasting  three  hours.  He  had 
"blind  staggers"  also  five  years  before  that.  He  has  had 
paraplegia  from  his  work.  He  has  been  "blocked"'  many 
times,  and  has  had  the  "bends"  and  the  "chokes."  He  takes 
about  five  drinks  of  whiskey  daily,  and  ten  or  twelve  glasses  of 
beer.  He  had  gonorrhea  three  years  ago,  also  soft  chancre. 
Denies  syphihs.  He  has  had  a  buzzing  tinnitus  since  a  too 
rapid  passage  through  the  lock  five  years  ago.     • 

Present  Condition. — Right  drum  membrane  considerably  re- 
tracted, luster  dim.  Left  drum  membrane  moderately  retract- 
ed, but  luster  fairly  good.     Xose  and  throat  normal. 

Functional  Tests. — Whisper,  right,  not  heard;  left,  hears 
"66"'  close  to  the  ear.  Conversational  voice,  right.  "24*'  equals 
60  cni. :  left,  "24''  equals  1  m.  Bone  conduction  shortened 
thirty  seconds.  Weber  lateralized  to  the  left  ear.  Low  limit, 
right,  hears  32  d.  v.;  left,  hears  32  d.  v.  High  limit,  right, 
Edelmann  whistle  not  heard :  left,  equals  12,000  d.  v.  He 
hears  all  the  C  forks  with  both  ears  up  to  C^,  which  he  cannot 
hear  with  the  right  ear,  though  he  hears  it  much  shortened  with 
the  left  ear.     Caloric  reaction  normal. 

Diagnosis. — Labyrinthine  deafness. 

The  "blind  staggers  "  may  have  been  due  to  a  disturbance 
in  the  vestibular  system,  but  it  has  been  completely  recovered 
from.  The'  continued  use  of  alcohol  no  doubt  contributed  to 
the  severity  of  the  labyrinthine  degeneration.  Note  the  marked 
shortening  of  bone  conduction  (thirty  seconds)  and  the  lateral- 
ization of  bone  conduction  in  the  left  ear,  which  is  the  better 
hearing  ear.  Xote,  too.  that  though  he  hears  32  d.  v.  there  is 
very  marked  lessening  of  air  conduction  for  low  sounds,  inas- 
much as  he  does  not  hear  the  whispered  voice  at  all  with  the 
right  ear.  Note  how  much  the  upper  limit  of  hearing  has 
been  lowered  in  the  right  ear  (between  C.,  and  C4). 

Case  8. — M.  L.,  age  thirty-three  years :  Irish.  Has  worked 
under  compressed  air  for  five  or  six  years,  under  a  pressure  of 
from  five  to  twenty-five  pounds.  Has  often  been  "blocked"  in 
the  left  ear.     Has  often  had  an  uncomfortable  sensation  in  the 
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left  frontal  sinus.  Has  had  a  singing  tinnitus  in  the  left  ear 
for  three  years. 

Present  Condition.-^Right  drum  membrane  about  nor- 
mal. Left  drum  membrane  a  little  thickened,  luster  nearly 
normal.     Nose,  hypertrophic  rhinitis  on  both  sides. 

Functional  Tests. — Whisper,  right.  "24"'  and  "66"'  equals 
3  m. ;  left,  "28"  and  "67"  equals  15  cm.  Bone  conduction  mod- 
erately shortened.  Weber  lateraHzed  to  the  right  (?).  Low 
limit,  right,  hears  32  d.  v. ;  left,  hears  32  d.-  v.  High  limit, 
right,  equals  25,000  left,  equals  24,000. 

Diagnosis. — Tubal  tympanic  catarrh. 

This  man  has  suffered  but  little  from  his  work  under  com- 
pressed air.  "He  seems  to  have  had  some  predisposition  to 
tubal  occlusion  on  the  left  side. 

Case  9. — T.  D.,  age  forty-six  years.  Xow  a  saloon  keeper. 
Worked  under  compressed  air  for  two  years  at  a  pressure  of 
twenty-four  pounds.     Was  never  "blocked." 

Present  Condition. — Right  drum  membrane  normal.  Left 
drum  membrane  strongly  retracted.  Had  polypoid  degenera- 
tion of  right  concha  media.     Has  chronic  rhinitis  on  both  sides. 

Functional  Tests. — Bone  conduction  shortened  ten  seconds. 
Weber  lateralized  to  the  left  ear.  Low  limit,  right,  hears  32 
d.  V. ;  left,  hears  32-  d.  v.  High  limit,  right,  equals  26,000 : 
left,  equals  25,000. 

Diagnosis. — Tubal  tympanic  catarrh. 

This  man's  hearing  was  apparently  but  little  ailected  by  his 
working  under  compressed  air.  However,  the  time  he  worked 
was  comparatively  short. 

Case  10. — J.  M.,  age  forty-two  years  ;  Irish  ;  single.  Worked 
under  compressed  air  eighteen  years  ago  for  eight  months  at 
a  pressure  of  twenty-two  pounds.  Was  "blocked."  He  had 
bleeding  from  the  nose  and  the  left  ear  as  he  came  out  of  the 
lock.  He  had  severe  pains  shortly  after  he  came  out,  and  for 
twelve  hours  afterwards  he  was  out  of  his  head.  He  tried 
to  jump  out  of  the  third  story  window  the  next  night.  This 
mental  disturbance  lasted  for  three  or  four  days.  He  was 
dizzy,  but  could  walk  straight.  He  has  a  buzzing  tinnitus  in 
the  left  ear.  He  takes  a  glass  of  beer  occasionally.  Has  had 
gonorrhea,  but  denies  syphilis. 

Present  Condition. — Right  drum  membrane  lusterless.  but 
normal  in  position.  Left  drum  membrane  retracted,  luster 
good.     Throat  normal.     Septum  deflected  towards  the  right. 
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Functional  Tests. — Whisper,  right,  "24"  equals  30  cm.,  "66" 
equals  15  cm. ;  left,  "24"  and  "66"  equals  loud  and  close  to  the 
ear.  Bone  conduction  much  shortened.  Weber  lateralized  to 
the  left  ear.  Low  Hmit,  right,  hears  32  d.  v.;  left,  hears 
32  d.  V.  C4  shortened  in  left  ear.  High  limit,  right,  equals 
20,000:  left,  equals  19,000.  Irrigation  of  right  ear  with  cold 
water  gives  rotary  and  horizontal  nystagmus  to  the  left.  Irri- 
gation of  left  ear  with  cold  water  gives  rotary  and  horizontal 
nystagmus  to  the  right,  but  chiefly  rotary. 

Diagnosis. — Tubal  tympanic  catarrh.  Labyrinthine  deaf- 
ness. 

The  vestibular  disturbance  in  this  case  must  have  been  sUght, 
for,  although  he  was  dizzy,  he  could  walk  straight.  Since  he 
suffered  from  mental  disturbance,  the  lesion  of  the  vestibular 
system  may  well  have  been  central.  In  this  case,  as  in  others, 
there  is  a  want  of  correlation  between  the  hearing  distance  for 
low  pitched  sounds  and  the  lower  tone  limit. 

Case  11. — G.  G.,  age  sixty-nine  years;  Dane.  Worked  under 
compressed  air  for  two  or  three  years,  usually  under  a  press- 
ure of  twenty  .pounds.  While  working  under  thirty  pounds 
pressure  he  had  the  "bends."  He  was  "blocked"  once.  He 
has  not  worked  under  compresesd  air  for  eighteen  years. 

Present  Condition. — Right  drum  membrane  slightly  cloudy. 
Left  drum  membrane  normal.  Has  rhinitis  with  a  little  crust- 
ing.    His  pharynx  shows  chronic  pharyngitis. 

Functional  Tests. — Whisper,  right,  "28"  and  "66"  equals  10 
cm. :  left,  "24"  equals  20  cm.;  '%7''  equals  10  cm.  Bone  con- 
duction shortened  twenty  seconds.  Weber  lateralized  to  the 
right  ear.  Rinne,  right,  plus :  left,  plus.  Low  limit,  right, 
hears  64,  but  not  32  d.  v. :  left,  hears  32  d.  v.  High  limit,  right, 
equals  19,000  d.  v. ;  left,  equals  19,000  d.  v. 

Diagnosis. — Chronic  tubal  tympanic  catarrh.  Labyrinthine 
deafness. 

In  this  case  the  nasopharyngeal  condition  is  probably  the 
cause  of  the  middle  ear  deafness  present.  The  labyrinthine 
deafness  may  be  the  result  of  his  advanced  age. 

Case  12. — I.  H..  age  forty-six  years;  Norwegian.  Worked 
under  compressed  air  for  two  years  at  a  pressure  of  from  three 
to  twenty-five  pounds.  He  had  the  "bends"  once  while  work- 
ing under  heavy  pressure.  This, trouble  came  on  three  or  four 
hours  after  getting  out  of  the  lock.  The  next  day  he  could 
not  work.     He  had  to  stay  in  bed  for  three  days. 
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Present  Condition. — Right  drum  membrane  retracted,  luster 
good,  thin.     Left  drum  membrane  retracted,  luster  good,  thin. 

Functional  Tests. — Whisper,  right,  "24"  and  ''66''  equals 
4  m. ;  left,  "24"'  equals  4  m. ;  "67"  equals  3  m.  Bone  conduc- 
tion normal.  Weber  lateralized  to  the  left  ear.  Rinne,  right, 
plus ;  left,  plus.  Low  limit,  right,  hears  32  d.  v. ;  left,  hears 
32  d.  V.  High  limit,  right,  equals  25,000  d.  v.  left,  equals 
21,000  d.  V. 

Diagnosis. — Labyrinthine  deafness. 

This  patient  has  not  much  change  of  a  labyrinthine  nature. 
A  lowering  of  the  high  limit  to  21.000  may  accompany  a  middle 
ear  deafness,  but  could  hardly  occur  with  a  middle  ear  deaf- 
ness of  so  slight  a  degree  as  to  be  manifested  only  by  a  laterali- 
zation of  the  Weber  test. 

Case  13. — P.  J.,  age  forty-five  years ;  Irish.  Worked  under 
compressed  air  for  seven  years,  at  a  pressure  of  from  fourteen 
to  thirty-two  pounds.     He  was  "blocked"  several  times. 

Present  Condition. — Right  drum  membrane  not  visible  for 
wax.  After  removal  of  the  wax  it  was  seen  to  be  slightly  re- 
tracted, but  of  good  luster.  Left  drum  membrane  retracted, 
luster  good.     Nose  and  throat  about  normal. 

Functional  Tests. — Whisper,  right.  "24"  equals  60  cm. ;  "66" 
equals  60  cm. ;  left.  "24"  and  "66"  equals  3  m.  Bone  conduc- 
tion slightly  shortened.  Weber  lateralized  to  the  right  ear. 
Rinne,  right,  plus  ;  left,  plus.  Low  limit,  right,  hears  32  d.  v. ; 
left,  hears  32  d.  v.  High  limit,  right,  equals  15,000  d.  v. :  left, 
equals  16,000  d.  v. 

Diagnosis. — Labyrinthine  deafness. 

Here  we  have  a  marked  labyrinthine  deafness,  as  shown  by 
the  shortened  bone  conduction  and  lowering  of  the  upper  limit 
to  15,000  and  16,000  d.  v.,  respectively.  The  patient's  age  is 
not  sufficient  to  account  for  such  a  marked  degeneration  of  the 
cochlear  nerve  as  is  shown  by  the  tests. 

Considering  these  cases  as  a  whole,  we  may  say  that  the 
results  upon  the  ear  of  working  under  compressed  air  are 
comprised  chiefly  under  three  heads : 

1.  Tubal  tympanic  catarrh.  This  occurs  principally  in 
those  who  are  predisposed  to  tubal  occlusion  by  some  peculiar- 
ity of  nasal  development :  such  as  a  deflected  septum,  hyper- 
trophied  turbinates,  occlusion  of  the  nares.  etc.  If  a  person 
with  such  malformation  undertakes  to  work  under  compressed 
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air  the  symptoms  due  to  his  tubal  occlusion  are  exaggerated 
and  eventually  become  fixed. 

2.  Some  workers  under  compressed  air  develop  symptoms 
referable  to  the  vestibular  system,  either  in  its  central  mechan- 
ism, in  the  course  of  the  vestibular  nerve,  or  in  the  terminal 
end  organs.  Whatever  the  lesion  and  wherever  it  is  situated, 
the  results  are  recovered  from  completely. 

3.  The  most  characteristic  result  of  working  under  com- 
pressed air  is  a  loss  of  a  considerable  portion  of  the  upper 
range  of  hearing^,  with  marked  lessening  of  the  duration  of 
bone  conduction.  In  a  few  cases  the  whole  organ  of  Corti 
seems  to  have  been  destroyed,  and  that  suddenly.  This  lesion 
occurred  after  coming  out  of  the  lock,  in  one  case  a  week  after. 
The  cases  of  this  sort  can  be  explained  on  the  supposition  of  a 
setting  free  of  gases  from  the  blood  and  their  accumulation  in 
the  cochlear  tube;  or  possibly  a  labyrinthitis  was  set  up  that 
destroyed  the  organ  of  Corti,  or  a  neuritis,  as  Wittmack  found 
in  guinea  pigs  exposed  to  noise,  poisons,  etc.  \\'hatever  the 
explanation,  the  vestibular  portion  of  the  labyrinth  is  either 
more  resistant  to  injur\'  or  else  it  has  a  greater  power  of  recu- 
peration. In  none  of  the  cases  examined  was  there  a  failure 
to  respond  to  the  caloric  test. 

The  most  characteristic  result  of  work  under  compressed  air 
is  a  loss  of  the  upper  tone  limit  corresponding  in  type  to  the 
loss  of  hearing  due  to  working  in  extremely  noisy  places — 
as,  for  instance,  in  boiler  making  shops.  It  appears  to  be  a 
slow  degeneration  that,  starting  at  the  upper  limit  of  hearing, 
gradually  extends  downwards.  The  amount  of  deafness  of 
this  type  occurring  in  caisson  workers  corresponds  to  some 
extent  to  the  time  the  patient  has  spent  working  under  com- 
pressed air.  The  changes  causing  the  loss  of  the  upper  limit' 
of  hearing  do  not  seem  to  be  limited  to  the  basal  coil  of  the 
cochlea,  but  extend  throughout  the  whole  cochlea,  for  there 
is  marked  shortening  of  bone  conduction  for  the  lower  pitches, 
which  are  not  lost. 

The  middle  ear  deafness  that  occurs  in  caisson  workers  may 
be  prevented  by  removing  the  predisposing  causes  of  tubal  tym- 
panic catarrh.  The  labyrinthine  deafness  that  results  from 
long  continued  work  under  compressed  air  is  incurable.  I 
see  no  way  of  preventing  it's  development  except  by  refraining 
from  working  under  compressed  air. 
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If  deafness  is  to  be  minimized  in  these  workers  they  should 
be  examined  before  beginning  work,  to  be  sure  that  the  nose 
is  in  a  normal  condition.  They  should  abstain  from  alcohol. 
They  should  be  examined  from  time  to  time  to  see  whether 
labyrinthine  degeneration  has  set  in,  and  if  it  has,  they  should 
be  urged  to  change  occupation  before  the  deafness  has  pro- 
gressed far  enough  to  interfere  with  other  occupations. 

The  sudden  lesions  of  the  labyrinth  are  probably  not  prevent- 
able by  any  precautions  that  the  men  could  be  induced  to  take, 
beyond  the  slow  decompression  advised  to  prevent  other  lesions 
occurring  in  caisson  workers. 


LXXII. 

THE  MENIERE  SYMPTOM-COMPLEX— A  CLINICAL 

REVIEW* 

By  Hill  Hastings,  M.  D., 

Los  Angeles. 

I  wish  to  present  to  you  some  case  records  of  labyrinthine 
aflFections  in  which  the  Meniere  symptom-complex  occurred, 
to  discuss  those  of  special  interest  and  to  invite  your  discussion 
of  the  subject.  I  regret  that  I  cannot  hope  to  bring  before  yon 
any  new  facts,  nor  do  I  presume  to  attempt  a  classification  of 
nonsuppurative  labyrinthine  affections. 

The  subject  -of  nonsuppurative  affections  of  the  labyrinth 
has  lagged  somewhat  in  comparison  with  that  of  labyrinthitis 
secondarv-  to  middle  ear  suppuration.  There  are  tw^o  reasons 
why  this  should  be  true.  First,  suppuration  of  the  labyrinth 
has  offered  a  field  wherein  the  clinical  findings  can  often  be 
verified  by  operation.  Secondly,  labyrinthine  suppuration  is 
not  infrequently  the  cause  of  death.  Autopsies  are,  therefore, 
frequently  obtained.  On  the  other  hand,  it  is  an  exceedingly 
rare  event  to  be  able  to  verify  by  autopsy  one's  clinical  observa- 
tions in  nonsuppurative  affections  of  the  labyrintfi,  death  hav- 
ing resulted  from  other  causes  remotely  related  to  the  ear 
affection.  For  these  reasons  it  is  incumbent  upon  us  as  clin- 
icians to  review  our  past  clinical  experience,  readjust  our 
methods  of  examination  in  accordance  with  recent  scientific 
investigations,  and  thus  do  what  we  can  to  illuminate  by  clin- 
ical experience  the  still  dark  portion  of  the  ear.  One  must 
often  regret  that  the  hidden  ner\e  field  of  the  ear  cannot  be 
seen  by  the  otologist  as  is  the  fundus  of  the  eye  by  the  ophthal- 
mologist. 

I  have  recently  had  occasion  to  review  one  hundred  and 
forty-seven  of  my  own  records  of    nonsuppurative    case?    in 

♦Chairman's  address.  Western  Section  American  Laryngological, 
Rhinological  and  Otological  Societv,  Oakland.  California.  April  15. 
1913. 
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which  the  functional  tests  showed  involvement  of  the  auditory 
nerve  apparatus.  Seventy-four  cases  (about  50  per  cent)  were 
without  definite  middle  .ear  signs  or  symptoms.  The  remain- 
ing seventy-three  cases  showed  signs  of  labyrinthine  deafness, 
classified  as  follows :  In  otosclerosis,  thirty-seven  cases ;  in 
chronic  catarrhal  otitis  media,  twenty-three  cases ;  in  tubercu- 
losis of  the  ear,  thirteen  cases.  (Tubercular  cases  are  includ- 
ed because  the  labyrinthine  destruction  did  not  follow  the 
usual  course  found  secondary  to  middle  ear  abscess.) 

Of  the  seventy-four  labyrinthine  cases  (not  secondary  to 
middle  ear  disease)  twenty  (27  per  cent)  presented  Meniere's 
symptoms.  In  eight  cases  the  dizzy  spells  were  of  the  apo- 
plectic form. 

The  term  "Meniere's  disease"  has  been  rather  loosely  ap- 
plied. The  classical  case,  reported  by  Meniere  in  1861,  served 
to  direct  attention  to  the  anatomic  seat  of  a  diseased  condition 
that  caused  a  characteristic  combination  of  symptoms — deaf- 
ness and  dizziness,  with  nausea  or  vomiting.  Meniere's  inter- 
pretation of  his  findings  in  this  case  has  been  questioned.  The 
hemorrhagic  exudate,  which  he  found  in  the  labyrinth,  could 
not  in  itself  explain  the  cause  of  death.  The  patient,  a  girl  of 
eighteen  or  nineteen  years,  died  in  five  days,  and  the  autopsy 
showed  no  middle  ear  suppuration  and  no  suppurative  intra- 
cranial lesion.  Bezold  believed  that  the  case  was  one,  not  of 
hemorrhage  in  the  labyrinth,  but  of  epidemic  cerebrospinal 
meningitis,  with  extension  to  the  internal  ear — a  sporadic  case 
in  which  the  meningeal  condition  was  overlooked.  While  this 
is  the  most  plausible  explanation  of  Meniere's  case,  the  term 
■'Meniere's  disease"  has  been  generally  applied  to  nonsuppura- 
tive aflfections  of  the  labyrinth  or  auditory  nerve  apparatus  in 
which  Meniere's  symptom-complex  occurs.  And  Meniere  re- 
stricted the  classification  to  cases  in  which  nerve  deafness  and 
not  middle  ear  deafness  is  found. 

Cases  presenting  Meniere's  symptom-complex  as  a  rule 
result  from  (a)  diseased  conditions  of  the  blood  vessels  sup- 
plying the  labyrinth,  or  (b)  disease  of  the  eighth  nerve,  in- 
cluding its  end  organs  in  the  labyrinth.  From  a  therapeutic 
vie\\'point.  cases  of  ^leniere's  disease  properly  belong  to  the 
general  practitioner  or  to  the  neurologist. 

(A)  Cases  of  the  vascular  class  include:  (1)  Hemorrhagic 
or   (2)    scrou^"  exudates^"  in  the  lal:)vrlnth  :   (3)    embolism  of 
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the  internal  auditory  artery  or  its  branches  (the  terminal 
arteries  are  end  arteries  like  those  of  the  brainM  ;  (4)  em- 
bolism: (3)  arteriosclerosis^^  (responsible  for  sudden  anemia 
and  possibly  for  nerve  atrophy)  ;  (6)  aneurismal  pressure  on 
the  ner\e;  (7)  leukemia  (probably  responsible  for  hemor- 
rhagic exudates  or  nerve  impoverishment:  (8)  severe  anemias. 
( P> )  Cases  due  primarily  to  neuritis  include :  ( 1 )  Toxic 
neuritis  (salvarsan.  alcohol,  quinin.  etc.):  (2)  infectious 
neuritis  (syphilis,  mumps,  influenza,  typhoid,  tuberculosis, 
cerebrospinal  meningitis,  diabetes)  :  ( 3)  tumors  of  the  eighth 
nerve  itself  and  tumors  pressing  upon  the  eighth  nerve  (cere- 
bellopontine angle — other  nerves  frequently  affected  at  the 
same  time);  (4)  meningitis  with  adhesions  (other  nerves 
frequently  affected). 

CASE  REPORTS. 

I.  A  Case  of  Meniere's  Disease  (Apoplectic  Form)  Occur- 
ring During  Childbirth. — Mrs.  W..  age  thirty-eight  years, 
referred  from  San  Diego  on  account  of  deafness  in  the  right 
ear.  The  deafness  was  noticed  after  the  birth  of  her  last 
child,  six  months  ago.  Had  never  had  any  deafness  or  other 
ear  trouble  prior  to  that  time.  The  labor  was  difficult.  On 
coming  out  from  the  anesthetic  she  noticed  great  dizziness, 
nausea  and  vomiting.  She  did  not  attach  any  special  sig- 
nificance to  the  symptoms :  had  never  had  similar  experience 
in  previous  labors  fhas  three  healthy  children).  The  dizzi- 
ness continued  two  or  three  days,  then  subsided.  Deafness 
was  noticed  on  lying  on  her  left  ear.  My  examination  showed 
complete  nerve  deafness.  Weber  to  the  good  ear;  bone  con- 
duction decreased :  absolute  deafness  to  whisper,  speech,  C  to 
C4  forks  and  to  Galton  whistle. 

The  etiologic  relation  to  the  labor,  in  this  case,  and  the 
sudden  onset,  would  indicate  a  hemorrhage  or  embolism  of  the 
cochlear  branch  of  the  artery.  A  toxic  neuritis  would  be  also 
a  possible  explanation.  Lecompte^^  reports  a  similar  case 
occurring  in  childbirth.  H.  Knapp^"  reports  a  similar  case 
after  miscarriage. 

II.  A  Ca.se  of  Meniere's  Disease  ( Apoplectic  Form)  ;  Atro- 
phy of  the  Cochlear  Xerve;  No  Permanent  Injury  to  the 
X'estibular  Xerve. — Miss  S.,  age  twenty-seven  years,  referred 
October  29,  1912.  on  account  of  deafness  in  right  ear.     Two 
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months  ago,  while  making  a  purchase  in  a  drug  store,  sud- 
denly noticed  a  queer  buzzing  in  the  ear  and  sudden  dizziness ; 
had  to  "grab  the  counter  to  keep  from  falling" ;  did  not  lose 
consciousness ;  had  to  lie  down ;  a  doctor  who  was  called  said 
she  had  a  "slight  stroke."  She  was  able  to  walk  with  help 
to  a  taxicab  and  went  home :  vomited  in  an  hour,  and  olt  and 
on  all  day.  After  a  day  or  two  these  symptoms  passed  off, 
but  she  noticed  she  was  deaf.  She  did  not  have  any  headache 
or  fever ;  the  attack  was  not  at  the  time  of  her  menstrual  flow, 
which  had  always  been  normal ;  her  general  health  had  been 
and  is  now  excellent.  Examination  shows  complete  deafness 
in  the  right  ear  to  acoumeter.  speech,  forks  C  (64  d.  v.)  to 
C.,,  and  to  Galton  ;  normal  nystagmus  reaction,  caloric  (  hot 
and  cold)  and  to  turning. 

T  saw  and  reexamined  this  patient  March  1,  1913,  and 
found   no  chnnges   from  those  above   noted. 

The  suddenness  of  the  attack,  the  complete  deafness  in  the 
affected  ear,  without  change  in  the  vestibular  reaction,  and 
the  absence  of  other  signs  or  symptoms  would  indicate  a 
hemorrhagic  or  serous  exudate  in  the  cochlea,  resulting  in 
complete  atrophy  of  the  organ  of  Corti ;  or  blocking  of  the 
cochlear  branch  of  the  artery  by  an  embolus. 

III.  A  Case  of  Meniere's  Disease  (Apoplectic  Form)  ; 
Partial  Deafness ;  No  \"estibular  Changes. — C.  E.  S..  age 
thirty-six  years,  referred  October  20,  1909,  by  Dr.  1  Bryant, 
Glendale,  on  account  of  repeated  attacks  of  dizzines>  and 
noises  in  the  ear.  His  trouble  dates  back  one  year :  began 
while  walking  on  the  street :  suddenly  fell  backward  and  to 
the  right ;  did  not  lose  consciousness ;  was  dizzy  and  nauseated 
for  only  a  few  minutes.  He  had  a  similar  attack  nine  months 
ago.  and  another  attack  last  night.  Each  attack  is  sudden, 
unheralded  by  any  symptoms,  and  not  accompanied  by  loss 
of  consciousness.  He  always  falls  to  the  right.  His  family 
physician  could  find  no  diseased  condition.  He  has  never 
had  syphilis :  does  not  drink :  general  health  is  excellent. 

Examination  of  ear,  nose  and  throat  is  negative,  except  for 
bruised  right  auricle,  due  to  last  night's  fall.  'J'lie  hearing  in 
the  left  ear  is  slightly  impaired ;  watch,  one  inch,  ordinary 
conversation  eight  feet,  bone  conduction  reduced  twenty  sec- 
onds (C  128  d.  v.).  Air  conduction,  c  to  c^,  reduced  as  fol- 
lows :  c.  minus  forty  seconds,  c,.  minus  thirty  seconds,  c..  minus 
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twenty  seconds,  c-.  minus  thirtj-  seconds,  c,,  minus  fifteen  sec- 
onds. The  patient  says  all  the  tones  in  the  left  ear  are  sharp 
as  compared  to  the  right.  November  3.  1909.  patient  re- 
turns :  has  had  another  attack,  similar  in  every  way  to  the  oth- 
ers. The  dizziness  lasted  not  over  a  minute,  "had  to  grab  the 
counter  in  the  store  to  keep  from  falling — felt  as  if  someone 
had  bowled  me  over." 

.\pril.  1913.  Dr.  Bryant  reports  that  the  patient  is  still  liv- 
ing and  in  excellent  health :  has  moved  up  north,  and  has  had 
only  three  attacks  in  the  last  two  years.  He  states  that  the 
patient  had  a  malarial  history. 

The  cause  in  this  case  is,  of  course,  obscure.  The  symp- 
toms are  suggestive  of  nerve  irritation,  from  pressure  period- 
ically applied.  The  fact  that  the  patient  always  fell  to  the 
right  (the  side  of  normal  hearing)  is  contrary  to  my  own 
experience  in  these  cases.  They  have  almost  always  fallen  or 
had  a  tendency  to  fall  to  the  diseased  side. 

I\*.  A  Case  of  Mild  Form  of  Meniere's  Disease — Proba- 
bly Tobacco  Neuritis. — W.  F.  S.,  age  fort>-eight  years,  re- 
ferred by  Dr.  Ross  Reed,  Pasadena,  July  3,  1912,  on  account 
of  sudden  deafness  and  fullness  in  right  ear  and  dizziness 
Trouble  dates  back  one  month :  thought  it  was  probably  due 
to  sudden  blast  from  an  automobile  horn :  has  never  had  pre- 
vious ear  trouble ;  has  not  had  a  cold  in  the  head ;  no  catarrhal 
s\-mptoms.  General  health  good ;  denies  syphilis ;  is  married  : 
has  several  children :  does  not  drink,  but  has  always  smoked 
excessively,  cigars  and  pipe ;  stopped  smoking  ten  days  ago. 

The  dizziness  comes  on  at  times ;  the  spells  are  not  severe 
enough  to  fall,  but  make  him  stagger ;  thinks  the  dizziness  only 
comes  when  he  moves  his  head :  "the  room  seems  to  turn 
around." 

Examination  of  the  ear  showed  no  middle  ear  signs.  Hear- 
ing in  right  ear  considerably  reduced — acoumeter,  ten  inches : 
whisper  ("four"  and  "six'),  six  inches  and  eighteen  inches, 
respectively:  conversation,  twelve  inches  (dim):  bone  con- 
duction reduced  fifteen  seconds :  Gelle  positive :  air  conduction, 
forks  C  to  c,  gn"eatly  reduced :  c.  and  c..  barely  heard  at  all : 
c,  poor :  Galton  whistle,  questionable  (hears  with  left  ear)  ; 
vestibular  reaction  to  cold  water  and  to  turning  is  normal  both 
fiides.  Examinaion  of  the  eyes  (Dr.  L.  W.  Mansur)  was 
negative.     After  five  months'  treatment  this  patient  improved 
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:?oniewhat.  His  last  record  (December  27,  1912)  shows 
marked  improvement  in  the  hearing  for  forks,  and  niixlerate 
improvement  to  conversation — whisper,  six  feet :  conversa- 
tion, seven  feet;  forks,  c.  poor  (barely  heard):  C.  minus 
twenty-five  seconds;  c._,,  minus  twenty  seconds;  c..,  normal; 
C4,  normal.  He  had  stopped  smoking-  and  had  lived  an  easy 
life.  He  took  about  four  ounces  of  potassium  iodid,  in  five 
grain  doses  three  times  a  day.  1  never  could  see  the  slight- 
est improvement  after  catheterization  of  the  tubes;  in  fact, 
inflation  seemed  to  make  him  temporarily  more  deaf. 

V.  A  Case  of  Xerve  Deafness  (Both  Ears)  h'ollowing  an 
Attack  of  ''Grippe'';  Dizziness  and  Vomiting. — Mrs.  W..  age 
eighty-one  years,  referred  October  11,  1912,  on  account  of 
deafness.  Two  }ears  ago  patient  Iiad  a  severe  attack  of 
"grippe" — confined  to  her  bed  for  five  montlis;  no  meningeal 
symptoms ;  towards  the  end  of  the  illness  had  severe  \omiting 
spells  with  dizziness,  attributed  to  the  .stomach  ;  remembers 
that  there  were  some  noises  in  the  ear;  did  not  have  earache 
nor  ear  discharge;  became  profoundly  deaf.  When  she  was 
able  to  get  out  of  bed,  noticed  she  could  not  walk  in  a  straight 
line.  Examination  showed  both  drum  membranc>  normal. 
Hearing  to  acoumeter,  whisper  and  speech  is  gone  ;  bone  con- 
duction (c  128  d.  V.)  reduced;  forks  C  to  c^,  negative  in  the 
right  ear;  in  the  left  ear,  could  hear  Cg  fork  alone  1  tln'rtv 
seconds)  ;  Galton  not  heard  in  either  ear;  vestibular  reaction 
not  tested. 

J.  Al.  Downey^'  reports  a  case  of  labyrinthine  deafness  dtie 
to  "grippe,"  in  which,  in  addition  to  the  cochlear  nerve 
atrophy,  there  was  loss  of  vestibular  reaction. 

VI.  Apoplectic  Form  of  Meniere's  Disease ;  Comj^lete  Deaf- 
ness.— Mrs.  A.  S.,  age  thirty-three  years,  referred  \]:iril  21, 
1910,  by  Dr.  Pallette.  Deafness  in  right  ear  dates  back  fifteen 
years.  There  was  no  earache  and  no  discharge ;  remembers 
considerable  dizziness  and  noises  in  the  ear  and  that  the  hear- 
ing was  suddenly  lost  and  has  never  changed.  For  about  ten 
yfears  has  had  attacks  of  sudden  dizziness,  nausea  and  vomit- 
ing, coming  on  suddenly — so  severe  has  fallen  several  times ; 
last  attack  one  and  one-half  years  ago;  the  attack  would  not 
last  long,  and  there  was  never  any  unconsciousness  ;  attrib- 
uted to  the  stomach. 

Examination. — Middle  ears  normal.     Left,  hearing  normal ; 
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absolute  deafness  in  the  right  ear  to  speech  and  all  forks  (C 
to  C4)  ;  Galton  questionable  (hears  with  good  ear). 

In  this  case  the  persistence  of  the  attacks  of  dizziness,  se- 
\  ere  and  sudden,  over  such  a  long  period  of  time  is  note- 
worthy. 

VII.  A  Case  of  Sudden  Deafness,  Dizziness  and  \'^omiting. 
— C.  F.,  age  sixty-two  years,  referred  by  Dr.  Bancroft,  on 
account  of  deafness  (left  ear)  of  four  days'  duration.  The 
deafness  came  on  suddenly  and  without  apparent  cause.  No- 
ticed a  "feeling  of  fullness  in  the  ear  and  got  very  dizzy;  had 
to  lie  down ;  did  not  fall ;  was  nauseated  and  vomited."  Did 
not  have  a  cold ;  was  not  sick.  Deafness  in  the  right  ear  for 
years. 

Examination .-^Left  ear,  drum  membrane  thin,  translucent, 
good  mobility :  no  signs  of  middle  ear  inflammation.  Hearing 
— acoumeter,  one  inch ;  whisper,  twelve  inches ;  speech,  two 
feet;  Rinne,  positive;  bone  conduction  reduced  twenty-five 
seconds  (C  128  fork)  ;  air  conduction,  c  reduced  fifteen  sec- 
onds :  Cj,  fair ;  c^.  fair ;  c^,  fair ;  c^,  almost  normal ;  Galton 
heard  up  to  25 :  vestibular  reaction  normal  in  both  ears. 

The  age  in  this  case  would  indicate  a  vascular  chancre  in  the 
labyrinth,  due  likely  to  arteriosclerosis,  and  producing  sudden 
anemia. 

VIII.  Sudden  and  Complete  Xerve  Deafness;  Partial  Res- 
toration: Anemia.  ( ?) — Mr.  H.  S..  age  fifty-seven  years,  re- 
ferred April  30.  1910,  from  San  Diego,  by  Dr.  Fry.  Com- 
plained of  buzzing  in  both  ears  and  deafness.  Onset,  four 
days  ago :  attributed  to  exposure  to  strong  east  wind  and  to 
removal  of  a  heavy  beard :  thinks  he  caught  cold,  but  has  no 
signs  of  a  recent  cold  in  the  nose,  and  no  middle  ear  signs. 
Has  always  had  good  hearing  in  the  right  ear,  but  some  deaf- 
ness in  the  left  ear  for  years.  His  hearing  tests  show  com- 
plete absence  of  hearing  in  right  ear  to  acoumeter,  speech,  and 
to  forks  C  to  C4,  and  to  Galton.  In  the  left  ear  hearing 
greatly  reduced — acoumeter,  one-half  inch ;  whisper,  five 
inches;  speech,  three  feet:  forks,  C,  minus  twenty  seconds; 
c,,  good;  Co,  good:  c,,  good:  C4,  not  heard;  Galton  not  heard; 
vestibular  reaction,  through  turning,  equal  on  each  side,  twen- 
ty seconds'  duration. 

May  4th  (four  days  after  my  first  examination)  I  was  sur- 
prised to  find  that  there  was  a  return  of  hearing  in  the  right 


1140  HILL  HASTINGS. 

ear — acoumeter,  negative ;  speech,  six  inches ;  C  fork  heard 
well ;  Cj,  C2  and  C3  fairly  well  heard,  reduced  about  twenty 
seconds ;  C4,  not  heard  at  all.  The  patient  left  for  England. 
I  referred  him  to  an  otologist  in  London.  I  never  heard  from 
this  case.  The  complete  deafness,  sudden  onset,  and  partial 
restoration  of  hearing,  together  with  the  age  of  the  patient  and 
hard  radial  arteries,  indicated  vascular  disturbances  in  the 
labyrinthine  vessels ;  possibly  local  anemia  of  the  cochlea. 

Richard  Lake'^  reports  several  interesting  cases  of  vertigo 
and  deafness  due  to  arteriosclerosis. 

IX.  A  Case  of  Nerve  Deafness ;  Apoplectic  Form  of 
Meniere's  Disease;  Ocular  Paralysis. — E.  P.  M.,  age  fifty- 
five  years,  a  clinic  patient,  came  to  me  first  in  Xovember, 
1904.  Right  ear  deafness  noticed  three  years  before ;  came 
on  suddenly ;  ear  felt  stuffed  up  and  hissing  noise  in  ear ;  no 
pain,  no  discharge;  was  working  at  his  trade  (blacksmith), 
but  deafness  was  not  apparently  caused  by  any  sudden  noise 
or  blow  on  the  ear;  no  headaches;  has  been  completely  deaf  in 
right  ear  since.  Dizziness  began  six  months  ago,  off  and  on ; 
mild  at  first,  but  upon  one  occasion,  fell  down  unconscious  for 
a  few  seconds ;  got  up  and  was  ashamed  for  fear  of  being 
thought  to  be  drunk  (patient  never  drinks,  not  a  glass  of  beer 
in  two  months  on  an  average).  In  a  week  or  two  had  an- 
other attack,  preceded  by  a  trembling;  since  then  has  had 
three  or  four  attacks,  but  never  quite  lost  consciousness.  Last 
attack  yesterday,  preceded  by  increase  in  dizziness,  but  no 
other  prodromic  symptoms.  Double  vision,  first  noticed  blur- 
ring and  overlapping  of  images  about  seventeen  years  ago ; 
gradually  got  worse,  and  for  past  five  years  has  been  severe ; 
has  to  use  a  ground  glass  on  left  eye  to  enable  to  walk  (con- 
sulted Dr.  Pardee,  San  Francisco,  who  told  him  the  nerve  in 
the  left  eye  was  affected). 

Previous  History.— Xo  illness  since  childhood ;  denies 
syphilis  ;  general  health  is  good ;  is  married,  has  seven  chil- 
dren. 

Examination. — IMiddle  ear  condition  is  practically  normal 
both  sides.  Hearing,  complete  deafness  in  right  ear  for  all 
sounds. 

In  this  case  we  have  a  record  of  ocular  paralys-is  of  seven- 
teen years'  duration,  while  the  eighth  nerve  became  affected 
onlv  three  vears  ago. 
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It  has  been  mv  privilege  recently  to  see  at  autopsy  a  brain 
from  a  case  likely  of  this  kind.  The  patient,  a  woman,  age 
fifty  years,  had  suffered  for  years  with  disturbances  of  the 
third,  fifth  and  sixth  nerves.  The  vessels  at  the  base  of  the 
brain  showed  multiple  aneurismal  dilatations  and  marked 
atheromatous  changes.  Death  had  resulted  from  rupture  of 
one  of  the  aneurisms.  The  brain  itself  was  normal.  This 
patient  had  suffered  from  ocular  paralysis  for  years.  Diag- 
nosis made  only  at  autopsy. 

X.  A  Case  of  Deafness  and  Dizziness,  Due  to  " Nervous 
Prostration' — Deafness  Almost  Complete. — Mrs.  B.,  age 
fifty-two  years,  came  to  my  office  October.  1912.  Almost  two 
years  ago  had  a  vomiting  spell — deafness  dates  from  that 
time.  After  this  spell  had  "nervous  prostration  " — had  been 
very  nervous  ever  since;  the  last  two  months  before  coming 
to  me  patient  had  been  getting  better.  After  this  spell  there 
were  many  noises  in  the  right  ear — "severe  noises.'*  Follow- 
ing this  attack  was  sick  in  bed  six  weeks ;  was  dizzy  and  had 
a  tendency  to  fall  to  the  right.  Had  some  slight  confusion 
in  memory.     Had  no  difficulty  in  swallowing. 

Examination. — Right  ear  drum  dull  and  slightly  retracted, 
but  not  sufficient  to  account  for  degree  of  deafness.  Left 
JtSLT — good  glistening,  large  calcareous  deposit  below,  but  oth- 
erwise normal.  Throat  in  good  condition.  Tube  opened  free- 
ly and  drum  membrane  vibrated  freely,  if  anything  a  little 
stiff.  Hearing — right,  absolutely  destroyed :  left,  normal.  It 
is  noteworthy  in  these  cases  of  unilateral  nerve  involvement, 
with  vestibular  irritation,  that  the  tendency  is  to  fall  toward 
the  affected  side. 

XI.  A  Case  of  Meniere's  Disease  (Apoplectic  Form) ; 
Cochlear  X'erve  Atrophy. — Mrs.  H.,  age  fift\'  years,  referred 
March  21,  1913.  by  Dr.  A.  L.  ^tlacleish,  on  account  of  deaf- 
ness in  left  ear.  Ear  trouble  dates  back  five  weeks :  began 
with  dizziness,  nausea  and  vomiting;  attributed  to  the  stom- 
ach ;  was  so  dizzy  she  had  to  go  to  bed ;  whenever  she  raised 
up  would  fall  forAvard  and  to  the  left-  Dizziness  and  nausea 
lasted  three  days.  Xo  earache,  no  discharge,  no  fever.  One 
year  ago,  after  "grippe."  had  some  stuffiness  in  the  same  ear, 
relieved  by  two  or  three  inflations.  Is  positive  her  hearing 
was  acute  up  to  this  sudden  attack,  five  weeks  ago.  Patient 
has  been  out  of  bed  the  past  two  weeks ;  is  weak  and  uncer- 
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tain  in  her  gait,  but  the  dizziness  has  gone.  Examination  of 
the  eyes  (by  Dr.  A.  L.  Macleish)  shows  glaucoma,  but  no 
ocular  paralysis.  Blood  examination  (by  Dr.  Walter  Brem) 
Is  negative ;  Wassermann  reaction  is  negative.  Aural  exam- 
mation — Left  drum  membrane  practically  normal ;  completely 
deaf  to  acoumeter,  whisper,  conversation,  and  to  all  forks, 
C  to  C4,  and  to  Galton.  Caloric  reaction  (left)  quickly  devel- 
oped (cold  water,  66  degrees,  one-half  quart  in  left  ear  as 
against  one  quart  in  right  ear)  ;  reaction  nystagmus  well 
marked,  lasted  thirty  seconds,  and  accompanied  by  considera- 
ble nausea. 

It  was  impossible  to  explain  the  etiology  in  this  case.  Syph- 
ilis and  leukemia  were  excluded.  The  patient  left  for  her 
home  in  the  East,  referred  to  her  former  consultant.  Dr. 
Charles  H.  Beard,  of  Chicago. 

Spaulding^"  has  recently  reported  a  similar  case  from  sup- 
posed labyrinthine  effusion,  similar  to  iritis  serosa  or  epi- 
scleritis. 

XII.  A  Case  of  Nerve  Deafness  Associated  With  "Ner- 
vous Prostration"  ;  Dizziness. — Mr.  M.  E.  J.,  age  fifty-two 
years,  referred  January  20,  1913,  by  Dr.  Robert  Lewis,  Jr., 
New  York.  Has  come  to  California  for  his  health.  No 
organic  disease  has  been  found,  but  has  had  a  general  nervous 
breakdown  from  long  period  of  work  as  railroad  man.  Denies 
syphilis.  Wassermann  reaction  (taken  at  request  of  Dr. 
Lewis)  was  negative.  Deafness  has  been  marked  of  late; 
rapidly  grown  worse  in  the  right  ear;  almost  complete  deaf- 
ness in  the  left  ear.  Has  frequent  dizzy  spells,  attributed  to 
constipation  ;•  thinks  he  always  tends  to  fall  backward  dur- 
ing the  spells ;  "room  seems  to  be  turning  around."  Never 
any  headache. 

Examination. — Left  membrane  somewhat  retracted,  other- 
wise normal ;  right  membrane  slightly  retracted.  Hearing, 
right  ear :  acoumeter,  one  inch  ;  whisper,  three  feet ;  speech, 
two  feet  (dim)  ;  Rinne,  positive:  forks  C  to  c^,  reduced  twen- 
ty-five to  forty  seconds ;  Galton  heard  up  to  45.  Hearing,  left 
ear:  absolute  deafness  to  whisper,  conversation  and  all  forks 
(C  to  c,)  except  c,,.  which  is  faintly  heard;  Galton  heard  up 
to  40.     A'estibular  reaction  is  normal  and  equal  both  sides. 

XIII.  A  Case  of  Atrophy  of  Both  Cochlear  Nerves ;  His- 
tory of  Hemorrhages  and  Dizziness. — Mrs.  F."  R..  age  fifty- 
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two  years,  referred  from  Pomona,  December  19,  1910,  on 
account  of  deafness  both  ears.  Right  ear  had  been  deaf  for 
five  years.  Left  ear  suddenly  became  deaf  one  month  ago. 
At  present  unable  to  hear  conversation  in  eitiier  ear.  Rigm 
side  deafness  began  five  \  ears  ago  with  a  severe  attack  of  dizzi- 
ness and  general  exhaustion.  Was  confined  to  her  bed  for  six 
weeks.  Vomited  blood  and  had  hemorrhages  from  the  bow- 
els off  and  on  for  two  or  three  months,  considerable  prostra- 
tion. (Unable  to  secure  any  opinion  as  to  the  nature  of  the 
disease.)  From  this  attack  right  ear  was  rendered  abso- 
lutely deaf,  but  could  hear  well  with  left  ear  until  one  month 
ago.  Has  had  no  earache  or  ear  discharge,  and  nothing  to 
account  for  the  sudden  deafness.  Dizziness  during  the  first 
attack  was  so  severe  had  to  sit  down  to  keep  from  falling. 

Examination. — Right  drum  membrane  dull,  slight  retrac- 
tion, otherwise  negative.  Left,  the  same.  Hearing  entirely 
gone  in  right  ear,  to  watch,  acoumeter,  whisper,  speech,  and 
all  forks  :*bone  concduction  (c  128)  reduced  to  twenty  seconds. 
Hearing  left  ear  also  entirely  destroyed,  except  for  the 
c  128-  fork,  which  is  heard  about  twenty  seconds.  Galton 
not  heard  in  either  ear.  Pupils  react  normally  to  light  and 
accommodation.  Xo  paralysis  of  the  fourth,  fifth,  sixth  or 
seventh  nerve.  Ears  had  been  inflated  for  a  month  without 
any  improvement  in  the  hearing.  Tube  was  open  and  dry. 
and  no  middle  ear  signs  to  account  for  the  deafness.  Patient 
was  married  and  had  several  children  ;  was  not  questioned  as 
to  specific  history. 

The  peculiar  attack,  in  which  there  was  hemorrhage  from 
the  bowels  and  vomiting  of  blood  for  two  or  thre&  months, 
might  have  n  bearing  on  the  etiology,  of  this  case.  Patient 
was  treated  in  another  part  of  the  country.  If  a  careful  diag- 
nosis had  been  made  at  the  time  of  the  hemorrhage  the  cause 
for  the  nerve  atrophy  might  have  been  found. 

ETIOLOGY. 

As  to  neuritis  of  the  auditory  nerve,  some  interesting  facts 
are  established.  Neuritis  probably  occurs  more  frequently 
than  one  would  think,  and  is  more  easily  overlooked.  Witt- 
maack^  states  that  "the  cochlear  branch  with  its  associated 
ganglion  is  imbedded  in  an  unyielding  bony  capsule,  partlv 
surrounded  by  broad  lymphatic  spaces" ;  that  "the  blood  ves- 
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sels  are  end  arteries;  that  the  ganghon  cells  are  smaller  than 
all  other  ganglion  cells  in  the  vertebrates ;  that,  moreover, 
they  are  bipolar  and  possess  medullary  membranes ;  that  these 
anatomic  relations  show  the  elective  vulnerability  of  the 
cochlear  nerve." 

Paul  Manasse-  in  thirty-one  cases  of  eighth  nerve  deafness 
found  that  the  cochlear  branch  alone  was  affected  in  twenty- 
four  cases.  Wittmaack  states:  "It  is  not  strange  that  a  par- 
ticular group  of  nerve  fibers  should  be  affected.  This  can  be 
observed  in  other  nerves,  i.  e.,  the  recurrent  laryngeal  nerve, 
also  the  optic  nerve — as  in  tobacco  amblyopia ;  also  in  neuritis 
from  lead  poisoning."  So  with  eighth  nerve  disease  the 
cochlear  branch  alone  is  often  affected. 

Wittmaack  states :  ''It  is  presumable  that  in  the  labyrinth 
pathologic  processes  generally  occur  in  the  form  of  small  mor- 
bid foci,  in  the  form  of  small  hemorrhages,  or  inflammatory 
exudates,  or  infiltrates,  situated  within  the  delicate  mem- 
branous labyrinth.  From  many  of  the  autopsy  reports  of 
cases  diagnosed  "Meniere's"  it  seems  to  me  that  a  serous 
exudate  or  a  sudden  disturbance  in  the  lymphatic  circulation 
may  have  produced  the  symptoms."  (Case  XI  may  be  ex- 
plained in  this  wa\. )  "Arteriosclerosis  may  produce  nerve 
atrophy  through  disturbance  in  the  nutrition  of  the  nerve. 
Atrophy  and  neuritis  cannot   be  differentiated  clinically." 

One  fact  stands  out  prominently,  namely,  that  while  optic 
neuritis  and  atrophy  can  be  diagnosed  objectively,  auditory 
neuritis  and  atrophy  can  only  be  diagnosed  during  the  life  of 
the  patient  by  testing-  the  cochlear  and  vestibular  nerves.  That 
the  clinical  findings  in  such  cases  point  to  underlying  condi- 
tions of  grave  concern  to  the  patient  should  stimulate  us  to 
examine  our  ear  cases  most  carefully. 

Reports  in  the  last  year  or  two  of  neuritis  occurring  in 
syphilitics  after  salvarsan  injections,  show  the  auditory  nerve 
affected  about  twice  as  often  as  the  optic  nerve.  As  to  wheth- 
er the  syphilitic  virus  or  the  salvarsan  is  responsible  for  the 
neuritis  cases,  it  is  worth  mentioning  that  Prof.  Alexander,  in 
six  years  prior  to  the  advent  of  salvarsan.  observed  sixty-eight 
cases  of  lues  of  the  ear :  in  only  twelve  cases  symptoms  ap- 
peared in  the  early  stage  (third  to  sixth  month)  ;  whereas 
Prof.  Finger  in  six  months  had  as  many  cases  after  salvarsan 
treatment.     Alexander,   therefore,   concluded   that  there  must 
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be  an  etiologic  relation  in  eighth  nerve  neuritis  to  salvarsan 
injections. 

A  large  number  of  reports  are  being  made  of  neurorecur- 
rence  after  salvarsan  injections.  For  example,  Duel  (Bos- 
ton meeting.  International  Otological  Congress,  August,  1912) 
stated  that  he  had  seen  three  cases  lately  of  eighth  nerve  neu- 
ritis after  salvarsan  injections — all  within  the  first  two  months 
— an  occurrence  that  he  had  not  met  with  in  an  experience  of 
fifteen  years.  He  qientions  that  Benario  collected  fourteen 
thousand  cases  treated  by  salvarsan,  in  which  one  hundred 
and  twenty-six  cases  of  neurorecurrence  occurred.  Of  the 
one  hundred  and  twenty-six  cases,  fifty-one  showed  eighth 
nerve  involvement. 

THE   THERAPY   OF    MENIERE'S   DISEASE. 

The  therapeutic  measures  advocated  in  cases  of  Meniere's 
disease  have  been  many  and  of  remarkable  variety. 

Pafry^  '  advocated  the  use  of  a  seton  placed  in  a  fold  of 
tissues  of  the  neck  at  the  base  of  the  skull. 

Blake  and  Putnam'  ®  ',  following  Babinsky,  used  lumbar 
puncture  with  improvement  in  some  cases.  Dundas  Grant,* 
Bradley.^ ^  and  others,  following  Charcot,  advised  use  of 
quinin  in  Meniere's  disease.  The  use  of  pilocarpin,  potas- 
sium iodid,  complete  body  rest,  depletion  by  sweating,  and 
cathartics,  is  rational  and  advised  b\  many  authorities.  The 
use  of  vaccines  and  bacterins.  as  reported  by  one  observer 
(Sherman*),  seems  irrational,  and  his  results  not  conclusive. 

Where  the  labyrinth  te^ts  show  complete  nerve  deafness 
of  long  duration,  atrophy  of  the  nerve  has 'taken  place,  and 
treatment  would,  of  course,  be  of  no  value  in  clearing  up  the 
condition  :  however,  as  the  other  cochlear  nerve  occasionally 
becomes  aflFected.  it  is  wise  to  attempt  to  ward  oflF  trouble  by 
using  those  therapeutic  measures  applicable  to  the  particular 
case.  In  acute  cases  during  the  course  of  syphilis  specific 
treatment  is.  of  course,  to  be  instituted.  As  to  whether  or  not 
salvarsan  should  be  used  is  too  large  a  question  to  be  dis- 
cussed in  tliis  paper.  Tt  seems  to  me  that  the  answer  to  the 
question  largely  depends  upon  whether  the  threatened  dam- 
age from  the  specific  infection  is  great  enough  to  warrant 
running  the  possible  risk  of  the  toxic  damage  from  salvarsan. 

In  an  acute  case  of  Meniere's  disease,  not  specific  in  origin. 
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a  search  should  be  made  for  the  underlying  cause,  such  as 
arteriosclerosis  or  endocarditis  (from  which  a  vegetation 
might  have  been  broken  off  into  the  blood  stream  and  lodged 
in  the  labyrinthine  artery)  ;  or  for  some  of  the  diseased  blood 
conditions,  as  pernicious  anemia,  leukemia,  etc.;  or  diabetes, 
nephritis,  etc.  As  the  treatment  depends  largely  on  treating 
the  underlying  condition,  the  otologist  in  most  cases  likely 
would  best  serve  the  patient  by  referring  him  to  a  good 
internist  or  neurologist,  being  content  with  pointing  out  the 
nerve  change  that  his  examination  disclos'ed. 
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MALIGNANT    TUMORS    OF    THE   NASOPHARYNX, 
WITH  REPORT  OF  CASES.* 

By  A.  L  Kelsey,  M.  D.,  axd  J.  M.  Brown,  M.  D., 

Los  Angeles. 

An  exhaustive  and  scientific  study  of  malignant  tumors  of 
the  nas-opharynx  from  the  literature  available  presents  many 
difficulties  and  is  indeed  probably  impossible. 

In  the  first  place  the  nasopharynx  is  quite  inaccessible  for 
purposes  of  diagnosis  and  operative  procedures;  then  the 
widespread  belief  that  the  removal  of  a  portion  of  a  tumor 
will  hasten  a  fatal  issue  has  undoubtedly  deterred  many  from 
availing  themselves  of  the  help  which  can  be  had  from  the 
microscope :  and  finally  the  classification  of  malignant  tumors 
presents  some  moot  questions,  and  there  is  yet  a  lack  of  una- 
nimity among  pathologists  as  to  what  class  a  given  tumor 
should  be  placed  in. 

There  seems  to  be  a  strong  movement  to  classify  endothe- 
lioma distinctly  by  itself,  but  still  it  is.  at  times,  called  a  form 
of  sarcoma,  while  at  others  it  is  placed  under  the  carcinomata. 
Again,  certain  malignant  tumors  present  mixed  histologic  ele- 
ments, while  inflammatory  tissue  in  connection  with  these 
tumors  may  prove  a  pitfall  in  diagnosis. 

Certain    benign     growths     may     also    undergo    malignant 
changes,   as    is    shown   by   many    authoritative     reports,   and 
should  be  properly  classed  as  some  particular  fonn  of  malig 
nancy. 

If.  as  is  often  undoubtedly  the  case,  a  sufficiently  large  mass 
is  not  removed  for  examination,  the  pathologist  is  unable  to 
make  a  correct  diagnosis,  becai.se  the  sections  available  do 
not  sho^v  the  malignant  elements,  which  may  exist  in  other 
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parts  of  the  tumor.  (This  happened  in  one  of  our  cases  at 
tlie  first  examination.) 

Early  literature  shows  a  mass  of  reports  of  nasopharyngeal 
growths,  mostly  loosely  classed  as  polyps  of  some  form,  and 
is  valueless  to  a  study  of  the  subject  because  of  the  lack  of 
pathologic   reports. 

Undoubtedly  a  considerable  number  of  cases  have  not  been 
reported  as  yet.  We  recall  several  occurring  in  Los  Angeles 
which  are  not  used  in  this  paper,  but  which  wall  be  reported 
later. 

Chevalier  Jackson  in  a  paper  published  in  1901,  dealing  with 
carcinoma  of  the  nasopharynx,  quotes  [Nloritz  Schmidt  as 
saying  that  in  32,997  nose  and  throat  cases  he  had  not  seen  a 
single  case  of  primary  carcinoma  of  the  nasopharynx,  and  that 
Bosworth  had  not  been  able  to  gather  more  than  six  cases  up 
to  1889,  one  being  his  own. 

It  is  significant  that  Jackson,  in  the  twelve  years  succeeding 
Bosworth's  report,  was  able  to  add  eight  more  cases,  includ- 
ing one  of  his  own,  and  that  we,  in  a  rather  limited  expe- 
rience, are  able  to  present  one  case,  occurring  in  the  last  six 
months. 

It  would  seem  that  many  cases  of  carcinoma  and  other 
malignant  tumors  had  been  reported  as  having  their  origin 
in  other  regions,  when  they  really  may  have  sprung  from  the 
nasopharynx,  and  that  many  cases  had  been  reported  under 
misleading  titles.  In  any  case,  later  reports  seem  to  show  an 
increasing  number  of  cases,  and  also  a  tendency  to  a  more  con- 
cise   classification. 

Wt  do  not  feel  ourselves  competent  at  this  time  to  approach 
the  subject  with  the  intention  of  writing  a  complete  and  sci- 
entific thesis,  but  will  be  content  with  presenting  some  facts 
gleaned  from  literature  referred  to  by  the  Surgeon  General's 
Reports,  the  Index  Medicus,  the  Index  of  Otolaryngology,  and 
such  other  papers  as  we  have  been  able  to  find.  We  will  pre- 
sent our  own  cases,  four  in  number,  which  really  gives  us  the 
one  adequate  excuse  for  this  paper. 

For  the  purposes  of  this  study  we  submit  the  following 
classification  of  malignant  tumors  which  may  occur  in  the 
nasopharynx : 

Carcinomata; — Glandular  and  squamous. 

Sarcomata  ;  Morphologically — Round  celled  :  spindle  celled  ; 
giant  celled :  mixed  celled. 
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By  origin — Fibrosarcoma ;  osteosarcoma ;  chondrosarcoma ; 
myosarcoma. 

Endotheliomata : — Lymphangio  -  endothelioma  ;  hemangio- 
endothelioma. 

From  all  available  reported  cases  we  deduce  that  these  tu- 
mors occur  with  about  the  following  relative  frequency :  Car- 
cinoma, 30  per  cent:  sarcoma,  60  per  cent;  endothelioma,  10 
per  cent. 

We  are  inclined  to  believe  that  these  percentages  will  later 
be  altered  so  that  the  endotheliomata  will  appear  in  greater 
numbrs.  because  the  later  reports  undoubtedly  show  a  much 
higher  frequency  than  formerly,  due  to  a  more  accurate  classi- 
fication which  places  some  of  the  sarcomata  and  carcinomata 
properly  under  the  head  of  endotheliomata. 

Age. — Many  authoritative  reports  indicate  that  malignant 
tumors  occur  in  the  various  organs  at  a  much  earlier  age  than 
was  formerly  held. 

Defour  cites  four  cases  of  carcinoma,  including  one  of  the 
larynx,  under  one  year  of  age. 

Reliu,  one  of  larynx  under  three  years. 

^IcKenzie,  two  cases  under  three  years. 

Rehn,  one  of  lar\'nx  under  three  years. 

Brem.  one  of  cheek  under  one  year. 

Moritz  Schmidt  reports  one  case  of  the  nasopharynx  at 
fourteen,  and  Fauvel  one  case  under  seven.  This  we  believe 
to  be  the  youngest  age  in  which  carcinoma  of  this  region  has 
been  noted. 

We  call  attention  to  these  reports  of  the  early  appearance  of 
malignant  tumors  in  other  regions  with  the  idea  of  inciting 
a  more  careful  investigation  of  gro^vths  of  the  nasopharynx 
in  the  young,  which  might  result  in  placing  some  of  the  so- 
called  benign  growths  under  a  malignant  classification. 

Dabney,  in  1912,  cited  a  case  of  fibroma  in  a  boy  of  four- 
teen years,  which  suddenly  became  sarcomatous.  Sections  of 
this  tumor  were  taken  at  random,  which  showed  it  to  be  a  true 
fibroma,  but  after  its  removal  it  recurred  as  a  sarcoma.  He 
claims  that  these  tumors,  having  their  period  of  activity  dur- 
ing the  period  of  development,  and  undergoing  atrophy  there- 
after, or  becoming  malignant,  show  a  probable  common  origin 
tcr  these  tumors  and  malignant  growths.     However,  reports 
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available   for  this   discussion   show   that   the  various   tumors 
occur  at  about  the  following  ages : 

Carcinoma 60  per  cent  between  40  and  60 

Sarcoma 60  per  cent  between  10  and  30 

Endothelioma.-.-  73  per  cent  between  20  and  40 

Sex. — The  male  sex  seem  to  largely  predominate,  especially 
so  with  endothelioma,  which  shows  73  .per  cent  to  occur  in 
males. 

Heredity. — All  collected  cases  show  a  very  small  percentage 
giving  a  bistory  of  the  occurrence  of  malignancy  in  the  fam- 
ily. Of  the  fourteen  cases  of  carcinoma  reported  by  Chevalier 
Jackson,  only  one  had  a  positive  family  history. 

Location. — It  is  often  difficult  or  impossible  to  determine 
with  accuracy  the  actual  origin  of  growths  of  the  naso- 
pharynx during  life,  especially  when  they  are  of  considerable 
size,  which  is  often  the  case  when  first  seen,  so  that  reports 
must  often  be  looked  upon  with  some  doubt.  Of  cases  gath- 
ered, when  any  mention  is  made  of  the  origin,  it  would  seem 
that  they  mostly  spring  from  the  vault  or  base  of  the  sphenoid, 
while  a  smaller  percentage  occur  in  the  lateral  wall.  A  few 
cases  are  reported  as  being  placed  on  the  posterior  end  of  the 
septum. 

Symptoms. — Nose. — Nasal  obstruction,  due  primarily  to 
interference  with  circulation,  producing  turgescence  of  the 
mucous  membrane,  and  later  to  the  fact  that  the  tumor  closes 
the  postnasal  space.  Discharge  increases  with  the  nasal  tur- 
gescence, and  is  at  first  a  thin  mucus  with  no  particular  odor, 
but  when  the  tumor  becomes  infected,  it  becomes  purulent 
and  characteristically  fetid.  At  times  it  may  be  blood  tinged. 
Hemorrhage  is  not  very  frequent  in  carcinoma  or  endothe- 
lioma,  but  fairly  common  in  sarcoma. 

Ears. — Deafness,  with  or  without  tinnitus,  is  present  to 
some  extent  in  nearly  every  case,  and  is  of  the  eustachian  tube 
variety.  These  symptoms  are  peculiarly  apt  to  appear  in  a 
severe  form  when  the  tumor  is  situated  on  the  lateral  wall, 
and  particularly  when  it  has  infiltrated  the  adjacent  tissues, 
instead  of  projecting  into  the  nasopharyngeal  space,  as  is  usu- 
ally the  case.  One  of  our  cases,  however,  showed  no  deaf- 
ness, owing  to  the  fact,  no  doubt,  that  the  mass,  though  large, 
was  rounded  in  form,  well  outlined  and  showed  no  signs  of 
infiltration  of  the  walls  of  the  nasopharynx. 
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Pain. — Pain  is  present  in  the  majority  of  cases  early  or  late, 
and  is  located  in  the  corresponding  side  of  the  head  or  throat. 
At  times  a  certain  branch  of  the  fifth  nerve  is  involved  alone, 
while  at  other  times  more  than  one  branch  is  irritated.  In 
some  cases  the  gasserian  ganglion  has  borne  the  brunt  of  the 
invasion,  and  upon  its  removal  has  been  found  to  be  malig- 
nant. In  a  few  cases  such  findings  have  prompted  the  diag- 
nosis of  primary  malignancy  of  this  ganglion,  and  the  real 
origin  of  the  tumor,  which  was  in  the  nasopharynx,  over- 
looked. 

Glands. — Glandular  enlargement  always  occurs  early  in 
carcinoma,  but  the  enlargement  may  not  be  noticeable  until 
rather  late.  In  sarcoma  it  is  not  constant,  and  is  a  late  de- 
velopment. In  endothelioma  it  is  early,  and  the  glands  be- 
come of  great  size.  The  glandular  involvement  is  not  by 
any  means  always  due  to  malignant  invasion,  but  quite  often 
is  a  simple  n.denitis.  It  involves  both  deep  and  superficial 
glands. 

Fixation  of  the  lower  jaw  is  apt  to  occur  as  a  late  symp- 
tom, when  the  tumor  infiltrates  the  lateral  wall  rather  than 
projecting  into  the  nasopharynx,  as  is  usually  the  case,  and 
is  due  to  involvement  of  the  pterygoid  muscle. 

Retraction  of  the  soft  palate  when  at  rest  is  a  symptom 
mentioned  by  Trotter,  due  to  infiltration  of  the  levator  palati 
muscle,  and  was  observed  in  one  of  our  cases. 

Diagnosis. — Any  patient  showing  one  or  more  of  the  nasal 
symptoms  enumerated,  and  particularly  when  coupled  with  en- 
largement of  the  glands,  should  have  the  nasopharynx  exam- 
ined at  once.  If  a  tumor  or  thickening  is  found,  suspicion 
should  be  aroused,  and  when  possible  a  portion  of  the  tumor 
removed  for  a  thorough  examination  by  a  pathologist.  In  no 
other  way  can  a  final  and  correct  decision  be  had,  and  the 
patient  is  certainly  entitled  to  have  this  decision  given  him  as 
early  in  the  course  of  the  disease  as  possible. 

Prognosis. — The  prognosis  is  invariably  bad,  though  two  or 
three  cases  have  been-reported  of  nonrecurrence  after  several 
months,  and  one  after  three  years. 

Treatment. — Xonoperative. — One  case  is  reported  where 
the  tumor  disappeared  after  using  radivim.  but  the  patient  died 
six  months  later  of  meningitis,  leading  us  to  believe  that  the 
tumor,  though  apparently  gone  from  the  nasopharynx,  was 
really  progressing  and  had  finally  invaded  the  brain. 
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The  injection  of  alcohol,  formalin,  adrenalin,  and  Coly's 
iiuid  has  been  tried  with  little  success,  only  two  cases  being 
reported  cured;  one  from  the  use  of  alcohol,  and  one  by  the 
use  of  formalin.  Ligation  of  carotid  artery  is  credited  with 
one  cured  case. 

It  would  seem  that  any  medical  tfeatment  might  be  used 
logically  in  the  late  cases,  with  the  expectation  of  reducing  tlie 
size  of  the  mass,  and  thus  giving  some  relief  to  the  patient,  but 
not  with  any  hope  of  cure. 

•Operative. — Many  palliative  and  radical  operations  have 
been  done  by  various  methods,  but  the  final  results  have 
proven  very  inadequate.  Of  the  radical  methods  the  ones 
most  in  use  are  the  resection  of  the  superior  or  inferior  max- 
illa, splitting  of  the  soft  palate,  with  or  without  resection  of 
the  hard  palate,  and  resecting  the  external  nose,  so  that  it 
may  be  pushed  to  one  side. 

Rhinologists,  generally  speaking,  have  stood  against  radi- 
cal operations  and  favor  conservative  procedures,  such  as 
curettage,  because  it  has  been  found  that  a  large  percentage 
of  patients  radically  operated  have  not  survived  the  opera- 
tion ver}^  long. 

The  following  cases  were  seen  by  us  in  our  clinic  in  the 
Los  Angeles  Medical  Department  of  the  University  of  Cali- 
fornia : 

Case  L  (May  6,  1907.) — Chinaman,  age  sixty  years.  He 
had  been  complaining  for  some  months  of  a  rather  free  wa- 
tery discharge,  without  odor,  and  occlusion  of  the  nose,  espe- 
cially the  left  side.  Examination  showed  a  rather  soft  mass 
in  the  nasopharynx,  which  bled  slightly  on  touch.  It  seemed 
to  be  attached  to  the  left  lateral  wall,  and  could  be  seen  pro- 
jecting somewhat  into  the  nasal  space.  There  was  turges- 
cence  of  the  nasal  mucous  membrane  of  both  sides.  The 
cervical  glands  were  slightly  enlarged,  with  no  special  ten- 
derness. 

The  nature  of  the  case  was  not  suspected  at  the  time  of 
the  examination,  and  as  much  of  the  mass  as  could  be  reached 
was  removed  by  the  snare  and  curette  through  the  nose,  with- 
out much  bleeding.  His  symptoms  were  greatly  improved, 
but  seen  some  weeks  later  it  was  found  that  the  growth  had 
returned,  and  his  condition  was  even  worse  than  before.  A 
s])ecimen  was  now   submitted  to  Dr.   S.  T.   Black,   university 
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pathologist,  who  reported  the  tumor  to  be  a  sarcoma.  Died 
at  County  Hospital,  November  7,  1907. 

Case  2.  (January  8,  1913.) — Mrs.  M.,  age  about  forty-eight 
years.  History  given  by  patient  is  as  follows:  A  subject  of 
tonsillitis  all  her  life,  very  severe  during  early  years.  Three 
years  ago  a  physician  punctured  a  small  cyst  situated  behind 
the  right  tonsil,  which  contained  a  serous-like  fluid.  Two  or 
three  weeks  later  the  tonsil  became  swollen  and  highly  in- 
flamed, and  she  was  confined  to  her  bed  for  two  or  three  weeks 
from  what  was  thought  to  be  an  infection  of  the  punctured 
cyst.  A  year  and  a  half  ago  the  cervical  glands  of  the  right 
side  began  to  enlarge,  without  tenderness  or  pain,  but  ceased 
to  enlarge  six  months  ago.  Two  months  ago  she  felt  as  if 
she  had  a  cold,  but  there  was  no  discharge.  Since  that  there 
has  been  continuous  obstruction  of  the  nose.  At  no  time  has 
she  had  any  pain,  deafness  or  nasal  discharge. 

Examination  shows  the  following  conditions:  Eyes,  nor- 
mal. X'ose,  patulous;  only  slight  increase  of  mucus.  Both 
choanae  seen  to  be  obstructed  by  a  large  mass.  Tonsils  both 
larger  than  normal.  Many  cervical  glands  enlarged  on  both 
sides ;  one  on  right  side  the  size  of  a  small  hen's  egg.  but  no 
tenderness  present. 

The  finger  in  the  nasopharynx  feels  a  firm  mass  entirely 
filling  that  space,  slightly  movable  and  apparently  attached  by 
a  rather  broad  base  to  the  posterior  wall. 

Corresponding  to  the  right  choana  the  tumor  presents  an 
area  which  feels  velvety,  and  at  this  site  is  felt  a  small  bud- 
like projection  which  was  easily  detached.  X'ear  this  was  a 
membrane  which  also  came  away,  giving  much  better  breath- 
ing space. 

The  removed  portions  were  submitted  to  Drs.  W.  V.  Brem 
and  A.  H.  Zeiler.  the  university  pathologists,  who  reported  it 
as  carcinoma. 

The  patient  is  cheerful  and  content,  and  refuses  any  oper- 
ative interference.  She  was  seen  only  once  since  the  exam- 
ination, and  presented  no  new  symptoms. 

Case  3.  (^Xoveml>er  26.  1912. ") — X.  P..  age  thirty-seven: 
male;  Greek.  Family  history-  negative.  Personal  history: 
Patient  says  he  had  syphilis  fifteen  years  ago,  and  w^as  treated 
for  it  several  time?  since  then,  but  has  never  had  anv  svmp- 
toms  of  the  disease. 
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History.— For  six  months  he  has  been  troubled  with  an 
excessive  secretion  from  both  nares  and  the  nasopharynx,  and 
for  the  same  period  he  has  had  a  gradually  increasing  nasal 
obstruction.  The  last  month  he  has  been  compelled  to  breathe 
through  his  mouth  only,  and  has  lost  twenty  pounds  in  weight. 
Deafness  has  been  present  for  about  three  months,  at  first 
intermittent,  and  lately  constant. 

Examination. — -Ears,  both  tympanic  membranes  decidedly  re- 
tracted and  lusterless.  Nose,  lower  and  middle  turbinates 
turgescent,  and  the  nasal  space  full  of  mucus.  No  odor.  With 
adrenalin  the  parts  shrink  to  normal  size,  and  a  grayish  mass 
is  to  be  seen  on  both  sides  in  the  nasopharynx.  On  palpa- 
tion a  mass  that  nearly  fills  the  nasopharynx  can  be  made  out. 
The  base  seems  attached  to  the  under  surface  of  the  sphenoid 
in  the  position  of  the  pharyngeal  tonsil,  and  spreads  out  lat- 
terly and  downward  in  the  walls  of  the  pharynx.  The  glands 
of  the  neck  in  the  anterior  triangle  on  both  sides  were  enor- 
mously enlarged. 

A  specimen  of  the  tumor  was  secured  and  sent  to  the  uni- 
versity pathologists,  Drs.  W.  V.  Brem  and  A.  H.  Zeiler,  who 
reported  a  liemangio-endothelioma.  A  Wassermann  test 
sliowed  negative  results. 

On  October  17,  1912,  under  ether,  the  mass  was  thoroughly 
curetted  away,  the  operation  giving  rise  to  no  great  amount 
of  hemorrhage. 

The  patient  was  seen  March  26,  1913.  when  there  was  con- 
siderable mucopurulent  discharge  having  some  odor.  He  had 
been  working  hard  during  the  months  succeeding  the  opera- 
tion and  was  feeling  well.  Palpation  showed  no  return  of  the 
tumor.     The  cervical  glands  were  somewhat  larger. 

On  April  7,  1913,  he  was  seen  again,  when  it  was  found 
that  there  was  a  return  of  the  growth,  and  he  showed  marked 
cachexia  and  decided  increase  in  size  of  the  cervical  glands. 

Case  4.  (January  28,  1911.) — B.  C,  age  thirty-five  years: 
male :  Austrian.  Family  history  negative.  Personal  history 
negative      No   syphilis. 

History. — For  six  months  he  has  noticed  pain  in  and  around 
the  right  ear.  At  first  it  was  intermittent  or  neuralgic  in 
character  and  very  severe  at  times.  Latterly  it  has  been  al- 
most constant.  For  four  months  he  has  noticed  a  gradually 
increasing  titmitus,  but  deafness  was  not  particularly  noticed. 
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Nasal  obstruction  has  been  present  for  about  one  month,  and 
limited  to  the  right  side. 

Examination. — Tympanic  membrane  on  the  right  side  is  de- 
cidedly retracted  and  lusterless.-  Left  side  normal.  Nose 
negative.  A  mass  high  up  on  the  right  side  of  the  naso- 
phar}^nx  can  be  seen  with  the  mirror.  On  palpation  a  fairly 
hard  mass  the  size  of  a  pigeon's  egg,  and  attached  to  the 
sphenoid,  was  felt.  A  small  piece  was  removed  and  sent  to 
the  university  laboratory  for  examination.  The  pathologist 
reported  sarcoma.  This  patient  disappeared  from  the  clinic 
at  this  stage,  so  the  subsequent  history  is  not  known. 
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LXXIV., 

INFLAMMATION  OF  THE  LATERAL  COLUMNS  OF 
THE  PHARYNX  LEADING  TO  ABSCESS  FOR- 
MATION,  WITH   REPORT   OF    CASES.- 

By  Henry  L.   Swaix.  ^^.   1).. 

New  Havi:n. 

When  a  tissue  like  the  lyjnphoid  structures  in  the  naso- 
pharynx and  throat,  possessed  of  certain  peculiar  characteris- 
tics, becomes  inflamed  in  any  one  of  its  various  portions,  it 
might  reasonably  be  expected  that  certain  results  would  fol- 
low. Or,  to  put  it  in  another  way,  if  certain  kinds  of  inflam- 
mation were  po,:sible  in  any  one  part  of  Waldeyer's  ring,  it 
certainly  ought  logically  to  be  possible  in  any  other  portion. 
Any  isolated  mass  of  lymphoid  tissue  could,  therefore,  in  a 
general  way,  be  expected  to  act,  when  inflamed,  exactly  after 
the  fashion  of  the  faucial  tonsil,  and  could  have,  like  the 
latter,  simple  acute,  follicular,  rheumatic,  diphtheritic  and 
phlegmonous  inflammations.  As  knowledge  became  more 
widespread  concerning  what  happened  to  the  adenoid  or 
]Dharyngeal  tonsil,  we  learned  to  know,  as  years  went  by.  that 
it  might  have  acute  as  well  as  chronic  inflammation.  The 
same  is  true  of  the  lingual  tonsil  and  at  a  meeting  of  our 
association,  in  1898,  at  Pittsburg,  it  was  my  pleasure  and 
privilege  to  read  a  paper  chronicling  various  cases  of  acute 
inflammation  of  the  lingual  tonsil  which  ended  in  abscess 
formation. 

In  recent  years  much  has  been  written  in  the  journals  con- 
cerning inflammation  of  the  lateral  columns  of  the  pharynx, 
and  T  have  a  presentiment  that  if  we  continue  to  remove  root 
and  branch  from  our  young  children  all  of  their  adenoids 
and  faucial  tonsils,  there  will  be  abundant  need  for  us  to  de- 


*Read  at  the  thirty-fifth  meeting  of  the  American  Laryngological 
Association,  held  in  Washington.  May  .">th  to  7th,  1913,  as  a  part  of  a 
discussion  on  Phlegmons  of  the  Upper  Air  Passages. 
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vote  increasingly  more  and  more  attention  to  these  masses  of 
lymphoid  tissue  as  well  as  to  the  lingual  tonsil.  Hundreds  of 
observations  exist  to  attest  to  the  fact  that  when,  in  years  gone 
by,  adenoids  were  removed  in  young  children  and  the  faucial 
tonsils  were  left  untouched,  the  latter  subsequently  enlarged 
into  a  perfectly  healthy  growth,  as  though  needed  by  the  sys- 
tem, and  as  though  trying  to  supply  something  to  satisfy  this 
lack  or  want.  If  they,  the  faucials.  are  nowadays  also  to  be 
ruthlessly  rem.oved.  there  will,  just  as  surely  as  the  sun  rises 
and  sets,  be  enlargement  of  the  lingual  tonsil  or  lateral  col- 
unms  of  the  pharyn.x  chronicled,  as  there  has  been  of  the 
faucials  following  the  older  simple  adenoid  operation.  And 
if  this  is  logical  and  true,  we  should  find  not  only  acute  in- 
flammation of  these  structures,  but  also  the  phlegmonous. 

What  was  true  way  back  in  1896,  before  the  war  upon  the 
adenoid  tissue  was  as  general  anfl  as  destructive  as  in  recent 
years,  is  of  course,  as  you  all  can  bear  me  out,  perfectly  true 
of  the  present  time.  Not  only  have  you  and  I  been  seeing 
cases  of  quinsy  of  the  lingual  tonsil  from  lime  to  time,  but  it 
has  been  my  fortune  to  see  several  within  the  last  few  months. 
In  one  of  the  last  cases  there  was  a  great  similarity  noted, 
which  was  suggested  in  my  earlier  paper,  to  Ludwig's  angina. 
There  was  here,  curiously  enough,  enormous  swelling  of  the 
submaxillary  glands,  inability  to  shut  the  mouth,  owing  to  the 
swelling  in  the  floor  of  the  mouth  and  elevation  and  protru- 
sion of  the  tongue.  It  was  impossible  to  get  the  mouth  open 
far  enough  to  admit  a  finger,  still  less  to  make  an  examination 
with  the  mirror,  and  through  no  skill  of  mine  the  diagnosis 
was  finally  made,  after  the  worst  danger  was  over,  when  the 
swelling  subsided,  owing  to  rupture  of  the  abscess  into  the 
throat.  Examination  of  the  lingual  tonsil,  when  possible,  re- 
vealed the  spot  of  rupture  to  one  side  of  the  center.  What 
was  of  even  more  importance,  in  a  way,  as  illustrating  the 
danger  which  the  patient  ran,  was  the  observation  of  a  sub- 
siding swelling  of  rhe  epiglottis  and  aryepiglottic  fold  which 
went  way  around  to  and  included  the  arytenoids.  The  patient 
had.  therefore,  been  in  extremely  threatening  danger  bv  rea- 
.•K)n  of  the  edema  of  the  glottis  and  could  have  readilv  died 
from  suffocation,  as  lias  been  frequentlv  observed  to  be  the 
case  in  real  Ludwig's  angina. 

This   latter  possibility  actually  occurred  only  a  week  pre- 
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viously  in  the  care  6i  one  of  my  ablest  colleagues,  who  was 
operating  to  open  the  abscess  of  a  genuine  Ludwig's  angina. 
He  was  compelled  to  make  a  brilliant  emergency  tracheotomy, 
rescuing  the  patient  from  immediate  death.  When  respira- 
tion was  restored  he  proceeded  to  find  the  abscess  and  drained 
it  splendidly,  only  to  lose  the  patient  some  days  afterwards  by 
sudden  hemorrhage,  of  unknown  origin,  into  the  windpipe. 

These  two  cases  were  immediately  followed,  in  mv  own 
experience,  by  the  last  case  that  I  have  observed  of  abscess 
of  the  lateral  column  of  the  pharynx,  the  kind  of  phlegmon 
which  I  wish  particularly  to  emphasize  in  this  communication. 

We  have  assumed  more  or  less  arbitrarily  that  as  the  lateral 
column  of  the  pharynx  is  no  mean  mass  of  lymphoid  tissue, 
and  as  it  has  been  known  to  have  all  of  the  other  kinds  of 
inflammation  to  which  lymphoid  tissue  is  heir,  we  have  a 
logical  right  to  expect  that  there  might  also  be  the  phleg- 
monous type,  and  I  propose  to  submit  the  facts  concerning 
certain  cases  I  have  observed  to  prove  that  such  may  be  the 
case.  If  this  is,  however,  as  logical  "as  I  have  indicated,  it 
v/ould  seem  strange  that  no  one  would  have  thought  it  worth 
while  mentioning,  unless,  as  I  shrewdly  suspect,  few  have 
believed  it  really  to  occur.  Even  so  patient  and  persistent  a 
writer  and  observer  as  Levinstein,  of  Berlin,  who  has  with 
great  detail  told  about  all  kinds  of  inflammation  in  the  an- 
ginas of  the  lateral  columns,  as  he  calls  them,  fails  to  say 
anvthing  definite  about  such  a  quinsy.  I  have  not  found  it  men- 
tioned anywhere.  Indeed,  few  of  the  textbooks  think  it  is 
even  necessary  to  mention  the  lateral  column  of  the  pharynx, 
probably  reasoning  that  it  would  behave  as  any  other  lym- 
phoid tissue  did,  and  what  was  the  use  of  talking  about  it? 
Moure,  of  Bordeaux,  in  his  book  comes  as  near  to  what  L  am 
considering  as  anybody  wlioni  T  have  happened  to  discover. 
He  is  very  thorough  in  his  pictures  and  in  his  descriptions  of 
the  anatomic  relations  of  the  faucial  tonsil,  and  says  that  he 
finds  a  great  many  times  the  abscesses  of  the  faucial  tonsil 
point  posteriorly. 

Take  this  body  of  gentlemen  present  and  listening  to  these 
words  of  mine,  representing  the  best  thought  and  broadest 
erudition  of  anv  group  of  men  in  the  country  in  this  particu- 
lar line  of  work  which  we  have  before  us,  and  if  abscess  of 
the  lateral  columns  of  the  pharynx  was  of  frequent  occurrence 
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it  would  seem  as  though  you  must  have  all  seen  it  many  times. 
1  am  sure  you  will  all,  if  you  think  a  moment,  recall  cases  of 
quinsy  where  you  had  tried  to  puncture  and  failed,  which 
burst  in  the  night,  and  nothing  showing  in  front,  you  con- 
cluded it  must  have  perforated  posteriorly.  Indeed,  in  some 
instances  you  have  been  able  to  absolutely  observe  the  pus 
coming  down  from  behind  the  palate.  I  myself  have  had 
numerous  occasions  where  I  have  been  unable  to  get  at  the 
abscess. and  have  contented  myself  vvith  the  idea  that  the  pus 
had  not  yet  formed,  only  to  later  be  forced  to  acknowledge 
that  it  was  there  all  the  time,  and  that  in  following  the  routine 
plan  of  making  incisions  I  did  not  get  to  the  spot  where  the 
pus  was.  It  is  easy  enough  if  you  have  a  pocket  of  pus  and 
it  shows  white  under  the  epithelial  coating  to  know  enough  to 
cut  in  there  and  evacuate  it.  And  that  was  just  how  I 
stumbled  upon  my  first  case  of  abscess  of  the  lateral  column 
of  the  phar>nx.  And  then  others  followed,  and  I  now  have 
six  or  seven  "sure  enough"  cases,  my  last  one  being  within  a 
week,  as  I  have  said,  in  a  lad  of  thirteen. 

As  the  subjective  and  local  symptoms  of  all  of  these  cases 
were  about  alike,  it  will  not  be  necessary  now  to  detain  you 
but  a  ver}'  few  minutes  to  describe  what  happened  in  one  case 
which  is  doubly  interesting  in  the  fact  that,  like  quinsies  of 
the  faucial  tonsils,  this  of  the  lateral  column  seemed  to  have 
a  tendency  to  recur.  All  of  my  cases  have  been  in  young 
people.  All  of  them  have  had  edema  (except  this  last  case 
of  the  boy  of  thirteen),  and  the  edema  has.  in  the  case  of  the 
recurrent  quinsy  of  the  lateral  column,  been  of  the  most 
threatening  type. 

In  the  case  of  a  young  student  in  our  universit\',  whose 
histor}'  I  am  about  to  relate,  there  seems  to  be  no  doubt  that 
we  have  had  three  genuine  occurrences  of  abscess  in  the  same 
situation,  and  I  am  responsible  for  the  fact  that  two  of  them 
were  in  the  lateral  column  of  the  pharynx,  in  the  same  re- 
gion, and  on  the  same  side. 

The  patient,  a  young  man  of  nineteen,  had  been  in  my 
charge,  at  our  infirmary,  for  two  weeks  with  an  active  double 
otitis  media.  One  side,  the  left,  had  subsided  quickly ;  the 
other,  being  much  more  active,  gave  us  much  more  trouble  to 
control.  At  the  end  of  the  second  week  he  suddenly  had  a 
ven-  sharp  rise  of  temperature  and  a  chill.     He  broke  out  with 
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the  most  profuse  erythematous  eruption  that  I  have  ever  seen. 
The  body  was  completely  covered  with  an  urticaria,  as  it 
proved  to  be,  and  the  first  thought  was  that  we  had  to  do  with 
a  very  active  case  of  scarlet  fever.  With  the  beginning  of 
the  hives  he  had  a  very  marked  case  of  indigestion,  if  one 
chooses  to  use  the  term.  The  patient  was  nauseated,  vomited 
and  could  retain  nothing  on  his  stomach  for  fort^'-eight 
hours.  Tn  the  middle  of  this  he  began  to  have  a  sore  throat. 
This  latter  symptom  was,  owing  to  the  various  other  things 
which  had  to  be  done  for  him,  somewhat  neglected.  It  had 
been  going  on  in  a  mild  degree  for  two  days  before  it  assumed 
so  active  proportions  that  we  must  needs  pay  attention  to  it. 
It  was  on  the  left  side,  the  side  on  which  the  ear,  fortunately. 
seemed  to  be  entirely  through  wth  its  acute  stage.  The  ton- 
sil of  that  side  swelled  and  began  to  bulge  out  into  the  throat, 
being  forced  forward  and  downward  toward  the  median  line 
in  quite  the  typicaJ  way  for  quinsy,  if  one  did  not  observe 
carefully  the  situation.  Being  somewhat  hoarse  on  the  third 
day  of  his  apparent  quinsy,  we  discovered  that  he  had  a  very 
marked  edema  of  the  ary epiglottic  fold  of  that  side.  The 
arytenoid  of  that  side  was  swollen  as  large  as  your  thumb,  a 
very  large,  baggy  swelling.  At  the  time  of  the  discovery 
of  the  edema  we  twice  attempted  to  find  where  the  abscess 
was,  before  the  fact  was  revealed  that  the  tonsil  was  not 
swollen  in  the  way  which  it  usually  is,  or  at  least  not  displaced 
in  the  way  in  which  it  usually  is,  and  that  there  was  consid- 
erable space  between  the  palate  and  the  posterior  pharyngeal 
wall.  Poking  forward  the  posterior  pillar,  I  discovered  that 
the  lateral  column  of  the  pharynx  was  enormously  swollen, 
and  with  a  great  deal  of  eflfort  (for,  as  is  usual,  the  mouth 
opened  with  great  difficulty  and  one  could  see  in  only  through 
a  very  small  aperture)  we  hooked  the  palate  forward  suffi- 
ciently to  discover  that  the  upper  part  of  the  column  of  the 
pharynx  was  very  much  swollen  and  pushed  toward  the  pal- 
ate. Taking  my  cue  from  two  previous  cases  of  abscess  in 
this  region  which  I  had  formerly  had.  I  made  the  incision 
around  up  in  back  of  the  palate  into  the  swollen  area  and 
evacuated  a  large  amount  of  pus.  At  tliis  time  it  was  learned 
from  his  parents,  who  had  come  upon  the  scene,  that  he  had 
on  a  previous  occasion  been  troubled  with  a  sore  throat  where 
he  had  the  utmost  difficulty  one  night  in  l)reathing,  and  thev 
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feared  that  he  would  suffocate,  and  where  relief  had  come  by 
the  rupture  of  the  abscess.  No  observations  had  been  made 
as  to  where  the  abscess  formed,  but  from  my  description  of 
the  situation  as  it  was  then,  the  mother  felt  very  sure  that 
the  conditions  had  been  exactly  the  same  in  the  previous  at- 
tack. In  any  case,  they  had  not  been  able  to  see  the  place 
where  the  pus  came  from,  following  its  evacuation.  With 
the  subsidence  of  the  swelling  and  the  retreat  of  the  edema 
the  urticaria  vanished  and  the  patient  rapidly  got  well.  Dur- 
ing these  days  of  observation  which  immediately  followed 
the  abscess  I  was  able  to  absolutely  ascertain  that  the  open- 
ing was  in  the  substance  of  the  lateral  column. 

A  year  and  a  half  later  I  was  called  to  the  infirmary  to 
see  this  same  boy,  reporting  that  he  had  another  attack  of 
quinsy,  which  had  not  gone  on  so  long  untreated  as  before, 
in  which  there  was  just  the  appearance  again  of  edematous 
swelling  about  the  arytenoid  of  that  side.  But  knowing  from 
the  previous  history  just  where  to  go  to  get  at  the  pus  pocket, 
within  twelve  hours  of  the  onset  of  the  severe  symptoms  we 
located  and  opened  the  abscess,  and  as  nearly  as  I  can  tell  you 
it  was  in  precisely  the  same  spot. 

It  is  interesting  to  chronicle  that  the  hives  were  also  pres- 
ent in  a  most  profuse  way,  and  that  the  patient  suffered  with 
an  upset  digestive  tract. 

Commenting  on  this  case  many  interesting  points  occur  to 
us.  That  the  skin  could  have,  together  with  the  other  tis- 
sues, what  amounted  almost  to  an  edema,  would  seem  to 
indicate  that  possibly  the  edema  of  the  larynx  in  this  case 
was  also  constitutional  or  systemic  in  origin.  And  this  leads 
to  the  statement  that  the  whole  matter  of  edema  of  the  larynx 
would  seem  to  need  a  fresh  rehearsal.  It  would  be  interest- 
ing to  have  us  all.  in  the  next  few  years,  observe  carefully 
our  cases  of  edema  and  to  see  if  we  could  establish  some  the- 
ory of  their  existence  which  is  less  open  to  objection  than  the 
old  venous  stasis  theory  which  has  generally  been  held  when 
one  had  a  foot,  or  a  hand,  or  a  leg  where  one  desired  to  make 
clear  why  the  swelling  took  place. 

The  investigations  of  Fisher,  of  Cleveland,  have  led  him 
to  believe  that  the  edema  is.  in  a  sense,  a  local  acidosis,  and 
the  cells  of  the  small  blood  vessel  walls  allow  of  the  escape 
of  fluid  into  the  tissues  which  in  a  state  of  health  thev  do  not 
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permit.  No  theory  of  pressure  or  damming  back  of  the  cir- 
culation could  explain,  to  my  mind  at  least,  why  a  region  like 
the  ary epiglottic  fold,  which  receives  blood  from  an  entirely 
different  set  of  vessels  from  those  which  supply  the  tonsil 
and  whose  lymphatics  evacuate  very  much  lower  into  the  neck, 
could,  by  any  pressure  or  stasis  which  the  abscess  in  the 
tonsil  itself  could  make,  be  made  edematous  when  so  far 
away  and  so  out  of  all  immediate  contact  with  the  active  puru- 
lent process.  Hence  one  could  in  this  case  quite  readily  ac- 
cept Fisher's  idea  that  there  has  been  brought  about  in  some 
way  this  local  acidosis,  although  it  is  still  difficult  to  under- 
stand why  the  local  acidosis  should  be  found  in  the  aryepi- 
glottic  fold  and  not  in  some  other  portion  of  the  body,  assum- 
ing as  we  do  that  there  is  no  immediate  direct  connection  in 
the  circulation,  venous  or  lymphatic,  between  the  two  areas. 

Xow  I  have  recently,  in  this  season,  had  in  my  own  expe- 
rience six  cases  of  edema  of  the  larynx.  In  two  of  them 
there  was  no  quinsy  at  all.  There  was  inflammation  of  the 
lateral  column  of  the  pharynx  in  both  these  instances,  and 
there  was  in  one  a  most  marked  general — what  may  be  called 
rheumatic — infection,  where  various  joints  of  the  body  were 
swollen  and  inflamed,  with  rapid  jumps  from  these  to  other 
joints,  and  witli  no  persistence  of  the  symptoms  in  any  one 
place  for  any  length  of  time.  In  three  other  cases,  in  other 
years,  mumps  seemed  to  be  the  cause  of  the  edema  of  the 
laryngeal  region,  which  removes  the  cause  of  pressure  or 
stasis  or  infection  still  farther  away  from  the  larxiix  than  in 
anv  case  of  quinsv  or  inflammation  of  the  faucial  tonsils  or 
lateral  column.  So  that  from  these  various  cases  of  edema 
one  has  to  look  to  some  other  cause  than  simple  pressure,  and 
the  general  acidosis  of  the  system  which  had  taken  place  in 
this  case  of  lateral  column  phlegmon  on  these  two  occasions 
seems  to  afford  a  reasonable  explanation  of  why  he  could  have 
edema  in  any  place  in  the  body.  If  the  system  had  been  so 
disturbed  as  to  produce  this  rise  of  temperature,  erythematous 
urticaria,  and  upset  digestion,  it  could  also  make  the  swelling 
in  the  region  of  the  larynx.  We  have  still  to  explain  why 
it  occurred  first  upon  the  side  of  the  inflammation  in  the  lat- 
eral column  and  secondly  on  the  other  side  to  a  slighter 
degree. 

Examination  of  the  urine  in  this  case  showed  high  acidity, 
large  indican  reaction,  and  no  albumin  or  sugar. 
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The  well  known  curious  vagaries  of  the  socalled  angio- 
neurotic edema  point  all  too  clearly  to  the  fact  that  local  areas 
of  edema  can  take  place  in  almost  any  part  of  the  body,  even 
where  there  is  no  syste«Tiic  or  kidney  condition  to  be  looked 
upon  as  the  causal  agent. 
■  The  second  interesting  thing  which  we  might  dwell  upon 
■  for  a  moment  in  this  case  is  the  fact  of  the  recurrence  on  the 
same  side,  in  essentially  the  same  region,  just  exactly  as  we 
have  so  frequently  observed  in  quinsies  of  the  faucial  tonsil. 

The  third  point  is  one  which  anyone  desiring  to  argue 
could  well  maintain — was  this  not,  after  all,  an  abscess  of  the 
tonsil  which  simply  pointed  posteriorly,  and  in  the  process  of 
so  doing  caused  infiltration  and  swelling  of  the  lateral  colunm 
of  the  phar^mx?  The  only  answer  that  I  have  to  make  to 
this  is  that  I  did  see  here  the  swelling  and  abscess  so  inti- 
mately in  the  substance  of  the  lateral  column  that  I  do  not 
believe  it  was  a  quinsy  of  the  faucial  tonsil.  My  reason  for 
asserting  that  the  more  flatly  is  the  fact  that  in  these  six  cases 
of  socalled  abscess  of  the  lateral  column,  the  swelling  or  the 
displacement  of  the  tonsil  has  been  really  different  from  that 
usually  observed  in  true  quinsy  cases.  To  my  mind,  in  the 
true  quinsy  case  there  is  almost  always  swelling  of  the  tonsil 
itself  as  well  as  displacement  of  it  forwards  and  downwards 
toward  the  median  line.  In  these  marked  cases  of  abscess  of 
the  lateral  column  the  pillars  of  the  palate,  the  tonsil,  and  the 
whole  soft  palate  are  all  displaced,  but  there  is  almost  no 
swelling  of  the  tonsil  itself,  and  the  posterior  pillar  of  the 
palate  is  pushed  forward  and  away  from  the  pharynx  wall ; 
whereas,  when  abscess  occurs  in  the  dead  space  above  and 
laterally  from  the  faucial  tonsil,  the  usual  peritonsillar  ab- 
scess, there  is  almost  always  a  pressure  backward  of  the  pos- 
terior pillar  of  the  palate,  bringing  it  into  more  immediate 
contact  with  the  posterior  pharyngeal  wall  than  would  be  the 
case  with  the  opposite  side  of  the  throat.  So  that  if  I  have 
rightly  observed  the  situation,  I  am  almost  sure  that  there  is 
a  pronounced  difference  in  the  swelling  in  the  two  instances 
which  one  can  readily  observe  if  he  carefully  watches  the 
position  of  the  posterior  pillar  of  the  palate. 

Of  the  other  cases  that  I  have  to  chronicle,  one  was  in  a 
young  lady  of  twenty,  who  had  never  had  a  quinsy  to  her 
knowledge  before,  v.hich  was  the  first  case  that  I  had  observed 
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in  whom  there  was  also  edema  of  the  glottis,  and  where  I  made 
three  distinct  attempts  to  discover  the  abscess  by  puncturing 
into  the  peritonsillar  space  in  the  usual  situation,  only  to  dis- 
cover that  I  had  not  been  observing  the  case  properly  and 
that  the  abscess  formation  was  really  back  of  the  palate.  Here 
it  was  absolutely  forced  upon  me  by  seeing  the  abscess  prac- 
tically protruding  around  the  edge  of  the  palate  when  the 
patient  gagged,  and  the  evacuation  of  the  abscess  was  fol- 
lowed by  the  usual  quick  relief. 

Moure  speaks  also  of  abscesses  occurring  in  the  substance 
of  the  posterior  pillar  of  the  palate.  This  I  have  also  seen, 
and  it  is  to  my  mind  and  eye  a  very  different  situation  from 
what  I  am  trying  to  describe  as  existing  in  the  substance  of 
the  lateral  column. 

Between  the  two  attacks  in  the  patient  first  mentioned,  I 
saw  another  student  with  the  mumps  who  developed  a  sup- 
posed quinsy,  but  the  real  abscess  formation  was  in  the  lat- 
eral column  of  the  pharynx,  as  in  these  other  instances,  and 
he  had  a  very  profound  edema  which  was  most  threatening 
in  its  aspects. 

The  fifth  case  was  in  a  young  man  of  twenty-two,  with 
nothing  particular  to  distinguish  it  from  the  others,  the 
symptoms  being  all  the  same  as  in  the  case  of  the  yovmg  lady 
first  observed.  It  was  a  second  abscess,  the  previous  one  hav- 
ing been  in  the  usual  situation  back  of  the  tonsil  on  the  oppo- 
site side. 

The  last  case,  which  I  have  so  recently  seen,  was  in  the  lad 
of  thirteen,  who  had  never  had  a  previous  known  attack  of 
quins}-,  and  where  the  lateral  column  was  enormously  swollen 
at  the  start.  His  tonsils  had  been  removed,  were  very  small, 
and  only  a  little  swollen  during  this  attack.  The  first  punc- 
ture of  the  lateral  column  brought  out  no  pus.  and  I  thought 
I  had  made  a  mistake  in  my  diagnosis,  and  on  the  second 
occasion  tried  to  find  pus  in  the  usual  region,  bivt  failed  also 
here.  In  the  night  the  abscess  ruptured,  and  the  point  of 
evacuation  was  in  the  lateral  column,  out  of  sight  of  direct 
vision,  behind  the  palate. 

There  is  nothing  so  particularly  urgent  in  this  presentment 
that  should  necessarily  claim  your  attention  for  so  long  a 
time  in  a  meeting  of  this  kind,  only  the  general  interest  which 
we  all  take  in  peculiar  and  rare  phenomena,  and  the  hope  that 
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I  have  that  in  having  mentioned  this  form  of  abscess,  not  only 
will  some  case  be  clearer  to  those  of  you  who  are  here,  but 
that  perhaps  the  profession  in^  general  may  by  observing  a 
little  closer  make  their  earlier  incisions  more  effective,  and 
this,  as  sometimes  in  my  own  cases  I  know,  may  save  the 
patient  from  twelve  to  twenty-four  hours  of  suffering,  not  to 
mention  the  relief  to  the  pressure  which  in  some  way  is  caus- 
ing an  edema  of  the  larynx.  And  a  word  here:  whereas  all 
these  cases  of  edema  have  transpired  without  any  actual 
serious  interference  with  breathing  or  the  symptoms  being 
what  might  actually  be  called  dangerous  to  life,  yet  I  cannot 
contemplate  the  existence  of  a  large  edematous  swelling  on 
one  or  both  sides  of  the  lar\'nx  without  feeling  that  the  pa- 
tient is  seriously  in  danger  of  suffocation,  and  as  every  other 
thing  one  hears  of  cases  that  have  ended  fatally  because  of 
profound  swelling,  the  possibility  of  locating  the  abscess  a 
little  earlier  is  one  which  may"  perhaps  be  a  life  saving  device. 
In  any  case,  I  am  grateful  to  you  for  the  attention  that  has 
been  accorded  the  paper. 
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The  President,  Dr.  J.  Gordon  Wilsox,  ix  the  Chair. 

Paper:      Case   of  Compound    Follicular  Odontoma   of  Superior 

Maxilla.* 

By  L.  W.  Deax,  M.  D. 

discussion. 

Dr.  ^l.  Herzog  said  he  kne\v  comparatively  little  about 
such  tumors.  In  general  terms  he  might  say  that  odontoma, 
as  a  rule,  originates  from  embryonal  inclusion.  According 
to  the  paper,  these  tumors  are  quite  rarely  reported  in  man. 
However,  reference  was  also  made  to  those  tumors  occurring 
in  lower  animals.  In  the  horse  they  are  comparatively  com- 
mon compared  with  the  human  race,  and  he  had  examined 
probably  four  to  six  cases  in  horses.  The  speaker  was  sorry 
that  no  sections  had  been  demonstrated  by  the  essayist,  be- 
cause that  would  have  been  to  him  the  most  interesting  part — 
to  see  how  they  were  composed,  and  whether  they  contained 
epithelial  cysts  and  gland-like  structures.  He  could  not  say 
very  much  regarding  these  tumors  in  the  human. 

Dr.  Joseph  C.  Beck  said  there  was  one  fact  that  ought  to  be 
brought  out,  namely,  the  use  of  the  radiogram  in  the  diagnosis. 
He  recently  had  a  case  of  dentigerous  cyst  with  a  retained 
tooth  that  was  malformed.  The  condition  had  been  treated 
for  four  years  for  an  antrum  suppuration,  with  an  opening  at 
the  last  molar  region.  Of  course,  the  case  was  treated  from 
a  different  point  of  view  by  the  dentist.  The  X-ray  picture 
showed  very  clearly  a  double  partition  of  the  socalled  antrum, 
and  a  tooth  in  this  dentigerous  cvst  or  cavitv.     Another  inter- 


*See  page   1077. 
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esting  fact  in  this  case  was  that  during  the  operation,  which 
was  performed  under  general  anesthesia,  while  prying  the 
tooth  loose  it  slipped.  Three  days  later  the  tooth  was  removed 
from  the  nasal  cavit>'.  It  had  been  forced  through  the  two 
thin  partitions  into  the  antrum  first  and  on  into  the  nasal 
i.avit>'. 

Dr.  Xorval  H.  Pierce  said  that  the  division  of  these  cases 
into  inflammatory  and  embryologic  cysts  was  very  practical 
from  a  clinical  viewpoint.  All  of  the  subdivisions  given  by 
the  doctor  could  be  embraced  under  these  two  heads — the 
embryologic  and  the  inflammatory.  The  inflammatory  is  the 
socalled  dentigerous  cyst  that  we  most  frequently  see.  It  is 
very  frequently  seen  as  a  very  small  protuberance  or  cyst  at 
the  root  of  a  tooth,  when  it  has  been  removed  for  some  cause 
or  other,  the  cyst  not  having  been  suspected  before.  This 
cyst  is  capable  of  growing  to  an  enormous  extent,  filling  up 
the  entire  maxillary  antrum.  ' 

The  differential  diagnosis  between  these  cysts  and  empyema 
of  the  maxillary  sinus  is  that  the  cysts  contain  cholesterin 
crystals. 

Dr.  Pierce  had  seen  just  one  case  of  the  embryologic  form 
of  cyst,  and  that  was  hardly  a  cyst.  It  occurred  in  a  man 
who  was  brought  to  the  Illinois  Eye  and  Ear  Infirmary,  and 
he  had  a  cleft  reaching  from  just  above  the  ala  of  the  nose 
to  the  tear  duct.  In  fact,  the  patient  was  sent  from  the  eye 
clinic  to  the  ear  clinic,  the  man  having  gone  to  the  eye  depart- 
ment on  account  of  difficulty  with  the  tear  apparatus.  There 
Avas-  a  bridge  of  normal  bone  separating  the  cleft  above  from 
that  below,  and  the  speaker  could  very  easily  detect  two  teeth 
just  below  the  eye,  and.  running  the  probe  down  into  the  fis- 
tula below,  which  ran  down  underneath  the  gum,  there  was  a 
cavity  which  apparently  was  filled  vvith  embn-'ologic  teeth. 
Of  course,  it  is  readily  understood  that  by  feeling  with  the 
probe  one  can  differentiate  between  bone  and  teeth.  The 
man  only  came  once.  He  was  told  to  come  back  for  opera- 
tion, but  never  appeared  again.  No  X-ray  picture  was  made. 
This  is  the  only  case  that  Dr.  Pierce  had  seen  of  the  embryo- 
logic form  of  dentigerous  cyst. 

Dr.  Dean,  in  closing,  said  that  no  X-ray  examination  was 
made  in  this  case  because  the  diagnosis  was  plain.  The  sinus 
in  the  alveolus,  from  which  the  rudimentary  teeth  were  being 
discharged,  made  a  positive  diagnosis.     Dental  surgeons  have 
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not  definitely  decided  as  to  whether  it  is  possible  to  have  a 
complete  absence  of  a  tooth  of  the  second  dentition,  or  its 
embryonic  structure.  In  New  York  recently  they  had  a  case 
in  which  there  was  apparently  a  congenital  absence  of  a  tooth. 
The  patient  was  seen  by  Dr.  Ottolengui,  who  made  a  radio- 
graphic examination.  The  X-ray  picture  showed  most  beau- 
tifully a  composite  odontomata.  This  differs  from  the  case 
which  he  had  just  cited  in  that  the  rudimentary  teeth  were 
solidly  cemented  together  by  cementum.  This  patient  was 
sufifering  no  inconvenience  whatever. 

Atresia  of  the    External   Canal. 

Dr.  Alfred  Lewy  showed  a  case  of  atresia  of  the  external 
canal.  The  ear  began  discharging  at  the  age  of  eighteen  and 
ran  for  several  years,  but  was  finally  cured.  The  woman  was 
a  patient  of  Dr.  ATcBean,  and  was  first  seen  by  him  last 
August.  At  that  time  there  was  almost  complete  atresia. 
After  that  she  was  not  seen  until  a  week  or  two  ago,  when  she 
came  in  with  complete  atresia.  The  patient  also  has  Ray- 
naud's disease  and  scleroderma.  (Since  the  reporting  of  the 
case  the  atresia  has  been  cured  apparently  by  electrolysis  and 
the  insertion  of  Bernays'  splint. 

Paper:      Case   of   Meningitis   in    Which   the   Cisterna    Magna   Was 

Drained.* 

By  Norval  H.  Pierce,  M.  D. 

Failures   and    Successes   in    Diagnosis    and   Surgical    Intervention   of 
Some   Intracranial    Diseases,   Especially   From  the  Stand- 
point of  an   Otolaryngologist,  With   Report 
of  Cases. 

(abstract.) 

Dr.  Joseph  C.  Beck's  report  included  the  follo\\nng  condi- 
tions: (1)  Sinus  thrombosis ;  (2)  meningitis;  (3)  extradural 
abscess;  (4)  brain  abscess;  (5)  brain  tumor;  (6)  hypophysis 
tumor;  (7)  intracranial  hemorrhage,  with  and  without  frac- 
ture of  the  skull;  (8)  Gasserian  ganglion  (intractable  tic 
douloureaux)  ;  (9)  external  hydrocephalus;  (10)  encephalo- 
cele.  Of  each  variety  he  cited  at  least  one  case,  discussing 
such  points  as  were  new  and  helpful  in  making  correct  diag- 

*See  page   1081. 
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nosis,  and  dwelling  upon  the  latest  form  of  treatment.  He 
also  gave  a  sitmman'  of  all  cases  treated,  with  a  brief  resume 
of  points  helpful  in  brain  surgery.  Discussion  of  symptoms, 
patholog}-  and  other  well-known  matters  pertaining  to  this 
subject  were  omitted. 

Of  thirty-eight  cases  of  sinus  thrombosis,  either  with  or 
without  complications,  as  bulb  and  jugular  involvement,  men- 
ingitis, brain  abscess  and  general  sepsis,  or  some  other  gen- 
eral condition,  as  pneumonia  in  nephritis,  etc.,  twenty-six  re- 
covered following  operation.  Of  the  twelve  fatal  cases,  ten 
were  complicated  mostly  by  septic  pneumonia,  which  came 
practically  moribund  to  the  operating  table ;  the  two  remaining 
cases,  which  were  diagnosed  early  and  apparently  not  com- 
plicated, died  from  rapidly  developing  meningitis.  Both  of 
these  cases  were  of  the  streptococcic  type  of  infection.  His 
experience  with  meningitis  w^s  limited  to  seven  cases,  which 
he  operated  on  by  tlie  method  suggested  by  Haynes,  of  which 
six  died  and  one  recovered.  Of  these  seven,  two  cases  are 
reported  in  detail. 

Dr.  Beck  has  records  of  only  fifty-one  cases  of  meningitis, 
but  was  satisfied  that  he  had  seen  again  as  many  in  consulta- 
tion or  in  his  clinical  experience.  Of  these  fifty-one  cases, 
eighteen  had  spinal  punctures,  and  septic  organisms  were  re- 
covered from  twelve.  The  diagnosis  of  diffuse  septic  menin- 
gitis was  made  in  thirty-seven  cases  of  the  fifty-one.  Of 
these  thirt\^-seven  cases,  twenty-eight  came  to  operation  either 
primarily  as  a  nasal  accessory  sinus,  mastoid,  or  some  other 
local  infection,  or  by  way  of  the  exposure  of  the  meninges 
over  the  seat  nearest  the  infection ;  and,  finally,  the  opening  of 
the  cistema  magna  of  the  fourteen  remaining  cases  of  men- 
ingitis, either  local,  septic  or  serous  of  the  type.  Twelve  of 
these  cases  recovered  without  operation,  and  two  died.  This 
number  did  not  include  the  local  meningitis  with  brain  ab- 
scess, sinus  thrombosis,  etc.  Of  the  thirty-seven  cases  of  dif- 
fuse septic  meningitis,  whether  operated  on  or  not,  only  three 
recovered. 

Of  the  sixteen  cases  of  extradural  abscesses,  eleven  were 
found  at  the  time  of  operating  for  mastoid,  sinus  thrombosis 
and  frontal  sinus  disease.  Twelve  of  these  sixteen  cases  re- 
covered after  operation.  Of  the  four  fatal  cases,  three  were 
operated  on  and  became    complicated    by    intradural  abscess. 
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meningitis  and  general  sepsis.  One  case  diagnosed  refused 
operation,  but  a  postmortem  performed  revealed  a  large  extra- 
dural abscess  in  the  cerebellar  region. 

Of  nineteen  cases  of  intradural  abscess,  two  recovered. 
Both  of  these  were  in  the  temporosphenoidal  area,  and  the 
operation  was  by  way  of  the  mastoid  tegmen  route.  In 
neither  case  could  there  be  any  microorganism  recovered  from 
the  pus  of  the  abscess,  either  in  smear  or  culture.  In  one 
case  the  abscess  followed  a  rapidly  destructive  mastoiditis  in 
an  influenza  infection,  and  the  second  in  the  seventh  week 
of  a  scarlet  fever  otitis  media,  in  a  child  aged  three  years. 
Of  the  seventeen  remaining  cases,  ten  came  to  operation.  Six 
were  in  the  cerebellar  region,  two  frontoparietal,  and  two 
temp>orosphenoidal.  The  seven  cases  either  refused  operation 
or  were  too  far  advanced  to  be  submitted  to  the  operation. 

Of  eight  cases  of  brain  tumor,  there  was  made  a  correct 
localization  diagnosis  in  five.  This  number  does  not  include 
gummata.  The  pathologic  types  were  cyst,  osteoma  or  exosto- 
sis, fibrosarcoma,  glioma.  The  locations  were  two  in  the 
motor  area,  one  occipital  (supratentorially),  one  pontine  cere- 
bellar angle,  one  frontoparietal,  one  at  base  of  frontal  lobe. 
Five  were  operated  on,  with  a  mortality  of  75  per  cent.  In 
not  one  instance  did  the  radiogram  reveal  the  tumor.  Spinal 
punctures  were  made  in  seven  of  the  eight  cases,  and  only  in 
one  was  there  any  increase  in  pressure,  and  in  all  was  a  nega- 
tive Noguchi  globulin  or  Nonne  test  present. 

The  cases  of  brain  tumor  which  Dr.  Beck  observed  were 
several  cases  of  acromegaly,  and  three  other  cases  diagnosed 
only  at  operation  or  postmortem.  The  previously  cited  case, 
erroneously  diagnosed  as  cerebral  tumor,  as  well  as  the  two 
following  supposed  nasopharyngeal  fibrosarcoma  cases,  illus- 
trated the  necessity  of  refining  our  diagnostic  methods. 

His  experience  with  cases  of  intracranial  hemorrhage  had 
taught  him  that  it  was  very  easy  to  diagnose  them,  and  that 
early  operation  gave  most  satisfactory  results,  both  in  frac- 
tures aside  from  the  basal  and  spontaneous  subcortical  hemor- 
rhage. The  use  of  urotropin  in  large  doses,  as  much  as  one 
hundred  and  fifty  grains  a  day,  had  undoubtedly  aided  in  the 
treatment  of  nasal  fractures. 

He  cited  one  case  of  intractable  tic  douloureux  in  which  the 
ganglion  was  completely  removed,  but  the  patient  did  not  re- 
ceive the  expected  relief. 
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DISCUSSION. 

Dr.  M.  Herzo<.  said  that  it  was  not  at  all  astonishing  that 
a  definite  diagnosis  could  not  be  made  in  the  case  reported  by 
Dr.  Beck.  The  postmortem  clearly  showed  that  it  must  have 
been  almost  impossible  to  locate  the  tumor.  The  most  com- 
mon tumors  of  the  brain  are  gliomata;  next  in  order,  sarcoma 
and  endothelioma;  the  last  perhaps  still  more  common  than 
sarcoma.  He  has  had  considerable  experience  in  the  exam- 
ination of  glioma — probably  having  seen  from  twelve  to 
twenty  cases.  He  has  never  seen  one  situated  as  the  one 
reported.  As  a  rule,  gliomata  develop  somewhere  in  the  sub- 
stance of  the  brain,  and  in  spite  of  the  fact  that  it  is  really  a 
benign  tumor,  it  is  infiltrating  in  character,  so  it  is  generally 
not  well  differentiated  from  tbe  brain  tissues,  the  matrix  in 
which  it  grows,  but  infiltrates  it  more  or  less  diffusely.  There 
are,  however,  some  gliomata  of  the  brain  which  are  free  tu- 
mors, in  a  certain  sense,  and  those  are  neoplasma  which  arise 
in  the  ventricles,  i.  e.,  from  the  base  or  roof  of  the  ventricle, 
and  they  project  into  the  ventricular  lumen.  They  are,  as  a 
rule,  sitting  with  the  broad  base  on  the  matrix.  It  is  gen- 
erally assumed  that  a  glioma  originates  from  an  embryologic 
inclusion,  and  in  some  particular  cases  these  neoplasms  show 
an  embryonic  origin  in  thdr  structures.  The  whole  central 
nervous  system,  as  you  know,  is  developed  in  the  following 
manner:  The  blastodermic  disc  becomes  folded  in,  forming 
an  open  groove,  which  then  closes  and  so  forms  the  neural 
canal,  lined  by  ectodermal  epithelial  cells,  and  from  these, 
which  in  embryologic  development  have  become  cut  off  from 
the  surface,  the  whole  central  nervous  system  is  developed. 
There  are  quite  a  few  gliomata  which  in  their  interior  show 
glandular  structures  which  are  lined  by  epithelial  ependymal 
cells.  He  has  never  seen  any  glioma  which  projected  as  a 
free  tumor  from  the  floor  of  the  ventricle  into  the  subdural 
space,  covered  by  pia,  until  he  saw  this  case.  He  supposed 
that  it  developed  from  an  embryologic  inclusion  situated  near 
the  floor  of  the  ventricle,  and  that  for  some  reason  or  other 
did  not,  as  is  common,  develop  upwards  to  the  cavity  of  the 
ventricle,  but  developed  downwards,  and  then,  in  consequence 
of  constriction,  formed  a  slender  pedicle,  which  was  so  thin 
that  when  trying  to  deliver  the  tumor  at  the  postmortem  exam- 
ination it  broke.     The  pedicle  was  no  larger  in  diameter  than 
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a  thin  thread,  and  contained  vessels  which  were  continuous 
with  the  vessels  in  the  ventricle.  In  turning  the  brain  and 
examining  the  floor  of  the  lateral  ventricle,  he  found  that  the 
tissue  was  softened  to  the  touch,  and  that  he  had  torn  through 
it,  showing  that  the  tumor  had  caused  softening  of  the  brain ; 
a  change  similar  to  what  is  often  found  in  dementia  paralytica, 
and  this  change  produced  symptoms  which  led  the  neurolo- 
gists to  make  a  diagnosis  of  general  paresis.  Some  consult- 
ants thought  that  the  symptoms  developed  on  a  syphilitic 
basis.  The  Wassermann  which  Dr.  Herzog  made  was  nega- 
tive. The  examination  of  the  cerebrospinal  fluid  was  also 
negative. 

The  clinical  symptoms  could  at  least  partially  be  explained 
by  the  situation  of  the  tumor.  It  pressed  upon  the  pons  and 
the  medulla,  and  also  upon  the  lobe  of  the  cerebrum.  Dr. 
Herzog  was  not  present  at  the  last  moments  of  the  patient's 
life,  but  he  understood  that  there  suddenly  developed  a 
dyspnea,  a  condition  of  passive  congestion  over  the  whole 
surface.  The  heart  kept  on  beating,  but  respiration  stopped. 
The  respiratory  center  was  undoubtedly  compressed  upon. 

On  histologic  examination,  syphilis  (gumma)  could,  of 
course,  be  excluded.  Sarcomata  sometimes  spring  from  the 
choroid  plexus,  or  from  the  tissues  lining  it,  and  from  the  pia 
arachnoid.  These  tumors  also  may  develop  almost  anywhere 
in   the  brain. 

The  speaker  made  the  postmortem  examination  about  three 
hours  after  death,  at  night.  The  assistant  took  the  brain  and 
tumor  and  put  it  in  Kaiserling  No.  1  instead  of  formalin. 
Kaiserling  No.  1  is  unfit  for  preserving  brain  tissue  for  study- 
ing later  microscopically  to  the  best  advantage.  So  he  could 
not  use  special  stains,  such  as  Weigert's  stain  for  glia  fibers. 
The  timior,  histologically,  was  composed  of  cells  which  were 
either  round  or  oval.  It  was  very  vascular.  It  had  com- 
paratively large  vessels,  but  these  were  not  as  irregular  and 
thin-walled  as  often  seen  in  a  sarcoma.  A  very  characteristic 
feature  was  that  the  cells  were  arranged  around  the  vessels 
and  appeared  to  spring  from  around  the  vessel  walls.  This 
is  particularly  characteristic  for  gliomatous  neoplasms.  In 
this  tumor,  in  spite  of  the  fact  that  he  had  not  been  able  so 
far  to  demonstrate  the  characteristic  glia  fibers,  by  excluding 
all  other  tumors,  it  could  be  said  to  be  a  glioma  of  very  un- 
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usual  situation.  It  was  a  very  unique  and  peculiar  tumor — 
of  unique  development  because  it  projected  not  into  the  ven- 
tricle, but  to  the  outside  of  it,  and  only  connected  with  its 
matrix  by  a  very  slender  pedicle. 

Dr.  J.  HoLiNGER  said  that  he  had  spoken  at  the  meeting 
of  the  International  Otological  Association  in  Boston  about 
the  diagnosis  of  brain  tumors  which  have  caused  absolutely 
no  other  symptoms  except  those  from  the  ears.  His  atten- 
tion was  first  drawn  to  this  subject  by  a  patient  with  brain 
tumor  who  told  him  that  the  trouble  in  the  ear  preceded  by 
years  any  other  symptom.  That  fact  led  him  to  make  a  diag- 
nosis and  propose  operation  to  a  patient  who,  eleven  and  a 
half  months  later,  was  operated  on  for  the  very  thing  that  he 
had  diagnosed  from  the  functional  tests  so  long  before. 

The  third  case  that  he  saw  was  a  patient  with  a  gumma, 
who  gave  exactly  the  same -jresponse  to  the  functional  tests, 
but  no  other  symptoms.  He  got  well,  of  course,  after  a  few 
injections  of  mercury. 

The  fourth  patient  was  a  lady  whom  he  had  the  chance  to 
watch  for  several  mcmths,  who  was  operated  on  two  years 
ago,  after  a  prominent  neurologist  in  this  city  said,  only  a 
week  or  two  before  the  operation,  that  he  did  not  dare  make 
a  diagnosis  of  brain  tumor  on  the  other  evidences.  Still  the 
speaker  stuck  to  his  diagnosis,  and  the  tumor  was  found,  al- 
though it  could  not  be  removed.  The  patient  is  still  living, 
and  although  several  symptoms  are  developing  which  might 
suggest  a  second  operation,  the  scar  in  the  skull  is  still  pul- 
sating, showing  that  the  intracranial  pressure  is  not  so  very 
high,  and  therefore  he  would  not  yet  insist  upon  another 
operation. 

With  reference  to  the  case  of  Dr.  Pierce,  of  meningitis,  the 
speaker  reported  a  case  which  was  cured,  in  the  Zeitschrift 
fiir  OhrenhcUkunde,  some  time  ago.  The  conditions  in  that 
case  were  in  every  way  favorable,  and  he  had  an  opportunity 
seven  months  later  to  verify  the  diagnosis  at  the  postmortem, 
as  the  woman  died  from  another  attack  of  meningitis  after 
otitis  media.  He  could  distinguish  the  old  changes  and  the 
new  ones,  side  by  side,  and  could  see  why  recovery  was  not 
possible  the  second  time. 

He  has  at  present  a  case  of  meningitis  in  a  young  lady  of 
seventeen,  who  had  distinct  symptoms  of  nasal  trouble.     The 
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X-ray  showed  cloudiness  of  the  ethmoidal  and  frontal  sinuses, 
on  one  side.  That  cleared  up.  She  was  up  and  around  for 
several  weeks.  Suddenly  she  became  unconscious  and  re- 
mained so  for  twenty-four  hours,  when  the  speaker  saw  her, 
and  at  once  had  a  lumbar  puncture  made.  The  fluid  was 
under  high  pressure  and  clear.  Six  or  seven  years  previously 
that  young  lady  had  had  a  tubercular  affection  of  the  external 
canal  and  middle  ear  of  the  same  side,  which  he  had  oper- 
ated on,  as  a  typical  mastoid.  Therefore,  the  possibility  of 
a  brain  abscess  was  clear.  So  he  suggested  trephining  in  the 
temporal  lobe.  He  made  an  opening  in  the  bone  the  size  of 
a  half  dollar.  There  was  absolutely  no  pulsation  of  the  dura. 
He  inserted  a  very  slender  knife  and  found  nothing  but  clear 
fluid.  He  explored  very  carefully  in  different  directions,  but 
while  operating  the  pulse  rose  from  fifty-two  to  sixty-five  and 
seventy,  and  she  clearly  improved.  The  next  morning  she 
was  clear  enough  mentally  to  recognize  her  surroundings. 
In  the  course  of  time  she  recovered  sufficiently  so  that  she  is 
walking  around  now  and  doing  well  in  every  way.  She  does 
not  complain  of  headache  or  any  other  symptom  except  a 
slight  weakness  in  the  right  leg  and  right  arm.  His  diagnosis 
in  this  case  is  that  it  was  a  case  of  tubercular  meningitis  of 
the  base,  one  of  the  few  cases  that  recover.  Whether  she  will 
get  entirely  strong  or  not,  he  does  not  know ;  at  present,  how- 
ever, she  has  the  appearance  of  going  to  complete  recovery. 

Dr.  John  A.  Cavanaugh  said  it  has  been  his  good  fortune 
to  have  seen  two  or  three  of  the  cases  mentioned  by  Dr.  Beck, 
and  what  impresses  him  most  was  a  complaint  of  headache 
by  the  patients.  The  other  signs  were  practically  negative. 
One  of  the  cases,  a  young  man,  Dr.  Cavanaugh  had  seen  while 
Dr.  Beck  was  out  of  the  city.  Spinal  punctures  were  abso- 
lutely negative.  The  only  thing  of  any  importance  whatever 
was  the  headache.  At  times  the  patient  was  a  little  irritable. 
The  only  thing  that  suggested  the  brain  complication  was  the 
fact  that  a  mastoid  had  been  done,  and  the  probabilities  were 
that  there  was  an  involvement  in  the  brain  secondary  to  the 
operation. 

Dr.  Cavanaugh  examined  the  patient  and  thought  it  best  to 
expose  the  dura  in  the  region  of  the  mastoid  and  explore,  but 
while  preparations  were  being  made  for  the  operation  the 
patient  became  c}  anotic  and  died. 
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In  the  case  of  the  elderly  man,  reported  by  Dr.  Beck,  spinal 
puncture  just  before  operation  was  negative.  The  only  symp- 
tom of  importance  was  the  headache. 

Dr.  L.  W.  De.\n,  of  Iowa  City,  Iowa,  said  that  the  only 
treatment  that  had  been  of  any  value  in  his  experience,  so 
far  as  diffuse  septic  meningitis  was  concerned,  was  the  pro- 
phylactic treatment.  He  has  done  a  subdural  drainage  on 
some  eight  or  nine  cases.  They  all  died.  He  questions  the 
advisability  of  being  guided  by  the  rule  laid  down  in  Neu- 
man's  table,  which  states  that  in  individuals  with  loss  of  hear- 
ing, functionating  semicircular  canals,  no  fistula  symptom, 
and  chronic  otorrhea,  only  a  radical  operation,  not  a  labyrinth- 
ectomy  or  labyrinthine  drainage,  should  be  performed.  Fol- 
lowing his  interpretation  of  this  rle,  he  did  not  operate  upon 
the  labyrinth  in  the  following  case.  The  patient  had  a  dis- 
charging ear  for  fifteen  years.  Caloric  test  was  positive. 
There  was  no  hearing.  Following  the  rule  of  the  Vienna 
school,  he  did  only  a  radical  operation.  Keeping  in  mind  that 
the  Vienna  school  suggested  that  in  such  cases  a  very  careful 
examination  should  be  made  to  see  if  there  was  any  evidence 
on  the  inner  wall  of  the  tympanum  of  involvement  of  the  laby- 
rinth, he  made  a  very  careful  examination.  No  necrosis  or 
evidence  of  fistula  was  discovered.  The  head  of  the  stapes 
was  in  good  condition. 

Following  the  radical  operation,  nothing  of  moment  occurred 
until  two  weeks  after,  when  the  patient  developed  a  slight 
facial  paresis  and  a  temperature  of  about  100.°  The  next  day 
he  had  projectile  vomiting,  paresis  of  the  facial,  rigidity  of 
the  muscles  of  the  back  of  the  neck,  temperature  of  103,**  and 
extreme  headache.  Spinal  puncture  showed  a  very  turbid, 
white  fluid  under  great  pressure.  It  contained  97  per  cent 
polynuclear  cells.  No  bacteria  could  be  found  either  in  cover- 
glass  preparations  or  by  making  cultures  on  Loeffler's  blood 
serum  or  agar.  Fehling's  solution  was  not  reduced.  Noguchi 
globulin  test  was  positive.  In  his  judgment  this  case  was 
not  at  this  time  a  diffuse  septic  meningitis,  but  was  a  circum- 
scribed meningitis,  with  a  general  serous  cerebromeningitis. 
A  labyrinthectomy  was  performed.  Before  operation  the 
caloric  test  was  positive.  There  was  no  pus  either  in  the 
semicircular  canals  or  in  the  cochlea.  As  soon  as  the  inter- 
nal auditory  canal  was  penetrated,  half  a  thimbleful  of  pure 
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white  pus  escaped.  This  was  followed  by  two  or  three  ounces 
of  turbid  cerebrospinal  fluid.  This  patient  made  apparently 
a  most  beautiful  recovery.  His  headaches  left  him.  The 
rigidity  of  the  muscles  of  the  back  of  the  neck  disappeared. 
The  temperature  became  normal,  and  he  was  able  to  sit  up  in 
bed.  About  ten  days  after  the  labyrinth  operation,  with 
drainage  of  the  meningeal  spaces,  rigidity  of  the  muscles  of 
the  neck  became  suddenly  manifest  again.  Temperature  was 
elevated.  Spinal  puncture  gave  the  same  findings  as  in  the 
first  case,  except  that  in  addition  streptococci  were  found 
present.  This  case  was  now  considered  one  of  diffuse  septic 
cerebromeningitis,  and  the  condition  practically  hopeless.  The 
patient  died.  The  temporal  bone  is  being  decalcified  and  has 
not  yet  been  examined. 

If  he  had  a  similar  case  now  he  would  not  be  guided  by  the 
X'ienna  school  and  be  content  with  a  radical  mastoid  opera- 
tion, but  would  perform  a  labyrinthectomy. 

Dr.  S.  a.  FriedbErg  spoke  of  the  difficulties  in  differentiat- 
ing- various  intracranial  lesions  outside  of  sinus  thrombosis 
or  distinct  meningitis.  With  Dr.  Loeb  and  Dr.  Beck,  he  had 
that  day  seen  a  case  at  the  County  Hospital — a  boy  of  about 
twelve,  with  a  history  of  suppuration  of  the  right  ear  for  five 
or  six  years.  He  had  scarlet  fever  up  to  three  weeks  ago, 
from  which  he  had  made  a  recovery,  and  examination  of  the 
ear  showed  a  central  perforation — soine  purulent  discharge — 
no  mastoid  tenderness.  The  boy  was  brought  to  the  hospital 
two  day  before,  at  which  time  the  following  history  was  elic- 
ited :  He  had  been  having  severe  frontal  pain  for  four  or 
five  days^ — ^had  vomited  once  two  days  before  admission,  and 
again  the  night  before  coming  to  the  hospital.  Pulse  on  ad- 
mission was  around  64;  temperature  99.°  That  was  about 
the  highest  the  temperature  had  gone.  The  speaker,  with  Drs. 
Loeb  and  Beck,  examined  him  and  found  that  he  had  a  pecul- 
iar tvpe  of  respiration — socalled  air  hunger,  every  few  minutes 
vawning,  as  if  getting  insufficient  air.  Pulse  still  kept  down; 
temperature  not  above  99.°  Complained  of  headache.  Dozed 
a  great  deal.  When  awakened  he  responded  readily  to  ques- 
tions. He  spoke  of  having  some  double  vision,  but  this  had 
disappeared.  The  speaker  thought  there  might  be  a  slight 
ptosis  of  the  right  eye,  but  this  was  not  definite.  There  was 
no  evidence  of  anv  other  involvement  of  the  cranial  cavity. 
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He  had  nystagmus — both  horizontal  and  rotary — which  was 
spontaneous  to  either  side,  perhaps  slightly  more  pronounced 
on  being  directed  to  the  opposite  side.  In  testing  with  the 
cold  water  the  nystagmus  was  produced  for  about  twenty  to 
twenty-five  seconds.  Spinal  puncture  showed  the  fluid  not 
under  pressure,  clear,  no  bacterial  content,  and  reduced  with 
sugar  to  a  certain  amount.  No  rigidity  of  neck;  no  distinct 
meningitis.  X-ray  negative.  Dizziness  was  complained  of. 
In  testing  for  ataxia,  he  fell  to  either  side.  The  hearing,  out- 
side of  the  middle  ear  process,  was  pretty  fair.  There  was 
one  other  sign  elicited — diadochokinesia.  On  the  whole,  the 
patient  seemed  rather  apathetic. 

The  speaker  thought  meningitis  and  labyrinth  trouble  could 
be  excluded  from  the  diagnosis.  The  question  was  as  to  the 
localization  of  the  trouble.  He  had  practically  no  focal  symp- 
toms. Of  course,  the  evidence  was  there  of  pressure,  as  man- 
ifested by  the  pulse  and  the  spinal  puncture.  Whether  it  was 
cerebral  or  cerebellar,  he  had  not  determined  as  yet.  He 
simply  brought  this  up  as  pointing  to  the  difficulties  encoun- 
tered in  localizing  these  intracranial  conditions  at  times. 

Dr.  H.  W.  Loeb,  of  St.  Louis,  said  that  as  this  seemed  to 
be  in  the  nature  of  an  experience  meeting,  he  would  briefly 
cite  a  case  of  a  child,  perfectly  healthy  except  for  a  running 
ear.  which  had,  from  the  history,  been  entirely  healed  for  sev- 
eral months,  who  was  suddenly  taken  with  acute  otitis  media. 
The  mother  said  that  the  child  had  put  a  piece  of  paper  in  his 
nose.  This  history,  however,  was  not  elicited  until  some  four 
or  five  days  after  being  seen.  He  found  a  large  piece  of  paper 
in  the  right  side  of  the  nose,  and  was  quite  sure  that  the  acute 
exacerbation  had  its  inception  in  that.  The  child  was  taken 
almost  immediately  with  symptoms  which  were  taken  to  be 
those  of  meningitis — he  had  a  positive  Kernig  and  other 
symptoms  that  go  with  meningitis.  Mastoid  opened  up  and 
the  middle  fossa  at  the  same  time,  but  nothing  was  found. 
The  symptoms  continued,  though  somewhat  modified,  the 
spasms  having  been  replaced  by  twitchings,  the  child  going 
into  a  comatose  condition.  So  he  decided  to  operate  in  the 
posterior  fossa.  In  order  to  get  plenty  of  room,  operation 
was  made  through  the  occipital  bone,  posterior  to  the  mastoid 
wound,  and  not  through  the  mastoid  opening.  A  large  open- 
ing was  made,  a  large  button  taken  out.  incision  made  into 
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the  cerebellum  and  no  abscess  found,  although  abscess  of  the 
cerebellum  had  been  diagnosticated.  Postmortem  examination 
showed  that  there  was  a  very  small  abscess  in  the  cerebellum, 
which  had  not  been  reached  by  the  operation.  Hence  he  said 
it  was  a  case  of  successful  diagnosis  and  an  unsuccessful 
result,  because  he  did  not  happen  to  strike  the  pus.  The  post- 
mortem showed  no  meningitis  present. 

Dr.  G.  W.  Boot  reported  a  case,  seen  several  years  ago,  of 
a  young  man  who  had  a  chronic  suppurative  otitis  media  for 
several  years  and  who  was  taken  with  symptoms  pointing  to 
brain  abscess.  He  was  operated  on  by  the  speaker,  who 
cleaned  out  the  mastoid,  opened  the  dura  and  sinus  and  ex- 
plored the  cerebellum  for  an  abscess.  This  patient  died  after 
several  days,  and  the  postmortem  showed  that  he  had  a  cere- 
bellar abscess,  whrch  the  speaker  had  only  missed  reaching  by 
a  quarter  of  an  inch. 

He  thinks  we  should  always  remember,  in  such  cases,  to 
look  for  the  abscess  not  far  from  the  internal  auditory  meatus. 
It  is  apt  to  be  there  instead  of  farther  back. 

Another  case  was  referred  to  him  for  diagnosis  of  the  cause 
of  headache.  In  examining  the  young  woman  he  found  that 
she  had  very  marked  choked  disc.  He  took  her  to  see  Dr. 
Wilder,  who  confirmed  that,  and  advised  him  to  take  her  to 
a  neurologist.  This  was  done.  The  neurologist  thought  she 
had  a  brain  tumor  but  could  not  locate  it..  He  returned  the 
patient  to  the  first  doctor,  who  operated  that  afternoon  or  the 
next  day,  intending  to  do  merely  a  decompressive  operation. 
There  was  considerable  hemorrhage  at  the  time  from  the 
diploe.  No  tumor  was  found  and  the  patient  died  the  same 
night.  The  brain  was  removed  and  hardened  and  later  sec- 
tioned, but  no  tumor  was  found.  However,  there  was  a 
hemorrhage  occupying  a  space  about  half  an  inch  in  diameter 
in  the  cerebellum. 

In  this  connection  he  thinks  it  is  imperative  to  remember 
that  the  symptoms  of  brain  tumor  may  be  imitated  by  a  marked 
anemia,  and  in  every  case  where  we  wish  to  exclude  the  things 
which  might  be  confounded  with  brain  tumor  we  should 
always  remember  the  possibility  that  the  same  symptoms  may 
be  set  up  by  anemia. 

Another  point  in  connection  with  brain  tumors  is  that  where 
brain  tumor  is  suspected,  we  should  be  very  careful  about  lum- 
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bar  puncture,  because  when  the  pressure  is  removed  the 
tumor  may  force  the  medulla  down  towards  the  foramen 
magnum  and  so  compress  it  as  to  cause  sudden  death. 

He  reported  the  case  of  a  girl,  about  ten  or  twelve  years 
of  age,  who  had  had  a  chronic  suppuration  from  the  ear  for 
a  number  of  years.  He  was  called  to  see  her  because  of  pecul- 
iar brain  symptoms,  and  suspected  that  she  had  a  brain  ab- 
scess. She  was  sent  to  the  hospital  for  operation  on  the 
mastoid,  but  while  preparing  for  operation,  and  before  she 
was  anesthetized,  she  died.  In  that  case  he  always  believed 
that  the  girl  had  an  abscess  which  ruptured  into  the  lateral 
ventricle. 

Dr.  J.  Gordon  Wilson  said  that  the  paper  and  discussion 
had  been  suggestive  as  to  the  lines  along  which  otology  is 
developing.  To  limit  otology  to  the  temporal  bone  is  to  take 
a  narrow  view  of  its  sphere  of  action.  As  the  ophthalmolo- 
gist is  called  to  give  his  opinion  in  regard  to  cranial  tumors, 
so  the  time  would  come  when  the  otologist  would  be  asked 
to  assist  in  locating  and  diagnosing  lesions  of  the  brain. 
Already  we  see  what  has  bene  done  by  the  application  of  the 
caloric  and  rotation  tests.  Further,  as  a  considerable  pro- 
portion of  brain  abscesses  come  either  directly  or  indirectly 
within  the  field  of  the  otologist  or  rhinologist,  we  are  com- 
pelled to  have  at  least  some  knowledge  of  cranial  symptoms. 

Another  thing  which  has  made  this  meeting  most  interest- 
ing is  the  careful  and  painstaking  history  of  an  obscure  case 
of  brain  tumor.  It  is  too  often  the  case  that  in  clinical  rec- 
ords of  brain  tumors  there  is  something  essential  wanting. 
There  is  no  place  in  the  body  where  the  demand  is  greater 
for  a  full  and  careful  report  of  symptoms,  not  only  in  the 
case  recorded,  but  also  for  future  reference.  He  wished  to 
compliment  Dr.  Beck  on  the  care  with  which  this  histor>'  was 
recorded. 

In  the  paper  of  Dr.  Pierce  he  recorded  the  microorganism 
he  found.  Dr.  Wilson  has  always  felt  that  we  should  be  a 
little  more  particular  in  ear  cases  to  ascertain  the  organism 
we  are  dealing  with.  By  this  recognition  we  can  aid  the 
prognosis  and  at  times  the  treatment.  Thus  in  time  we  shall 
get  to  recognize  better  the  more  dangerous  organisms.  The' 
most  fatal  cases  of  meningitis  he  has  seen  have  been  asso- 
ciated with  the  streptococcus  capsulatus. 
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Just  one  other  point,  in  regard  to  the  case  referred  to  by 
Dr.  Friedberg.  Dr.  Wilson  has  always  felt  that  if  in  any  case 
the  nystagmus  is  directed  to  the  diseased  side,  the  great  prob- 
ability is  that  we  are  not  dealing  with  a  case  of  labyrinthine 
disease.  One  could  imagine  a  case  of  labyrinth  disease  in 
which  there  is  hyperexcitability  of  the  semicircular  canals,  but 
they  must  be  very  rare. 

Dr.  Beck,  in  closing  the  discussion,  said  that  the  question 
oif  diagnosis  by  the  aid  of  the  X-ray  in  intracranial  condi- 
tions has  been  a  terrible  disappointment  to  him.  He  has  yet 
to  find  one  case  in  which  he  could  say  that  he  had  located  a 
certain  thing,  like  an  abscess  or  tumor,  by  the  X-ray,  which 
subsequent  operation  or  postmortem  could  show.  Perhaps  it 
was  in  the  interpretations.  Maybe  in  the  technic.  Of  course, 
in  cases  of  fracture,  the  X-ray  was  very  useful,  but  in  deep- 
seated  intracranial  lesions  he  has  not  been  able  to  show  its  real 
value. 

The  speaker  reported  the  case  of  a  man  with  tumor  at  the 
base  of  the  skull,  in  which  case  neurologists  had  made  a  diag- 
nosis of  hysteria.  In  looking  up  the  literature  he  found  that 
Gushing  reports  two  such  cases  of  pain,  even  after  gas- 
serectomy,  which  was  performed  in  his  case. 

There  was  one  case  of  encephalocele  which  was  very  inter- 
esting. He  made  serial  sections  of  the  temporal  bone  in  this 
case.  Professor  Denker  and  others,  who  looked  at  them  at 
the  last  Congress  in  Boston,  agreed  with  Dr.  Beck  that  there 
was  an  underdevelopment  of  the  finger  structures  in  the  inter- 
nal ear.  So  a  point  to  consider  in  such  cases  is  that,  even  if 
the  encephalocele  is  cured,  the  patient's  hearing  will  perhaps 
never  be  of  much  value.  The  investigation  of  such  cases  that 
have  lived,  either  with  or  without  operation,  would  add  a 
great  deal  to  the  subject. 

Regarding  the  case  Dr.  Cavanaugh  spoke  of,  in  which  he 
said  that  the  reaction  in  the  spinal  fluid  was  not  the  same  as 
the  normal  copper  reducing  reaction,  that  was  not  the  only 
symptom.  The  main  symptom  present  was  a  purulent  fluid — 
a  fluid  that  contained  microorganisms  from  the  verv  begin- 
ning, and  that  was  the  reason  the  speaker  operated. 

Dr.  Cavanaugh  asked  if  it  reduced  to  copper? 

Dr.  Bkck  replied  that  it  did  not.  He  operated  because  the 
fluid  was  infected.     With  regard  to  these  cases,  he  would  urge 
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men  to  follow  them  up  and  try  to  get  a  postmortem,  because 
we  can  certainly  learn  more  from  tliat  than  anytliing  else. 
He  would  say  openly  that  he  had  been  successful  in  stealing 
his  postmortems  over  at  the  Cook  County  Hospital,  because 
the  doctors  are  not  supported  in  this  by  the  authorities.  Per- 
mission should  be  given  for  postmortems. 
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SOCIETY. 

Meeting  of  May  2j,  ipi^- 

The  President,  Dr.  J.  Gordon  Wilson,  in  the  Chaik. 

Vincent's  Angina. 

Dr.  Otto  J.  Stein  said  that  there  was  nothing  unusual  in 
the  case  of  Vincent's  angina  which  he  presented  in  the  boy, 
but  he  wanted  to  show  the  specimens  correctly,  side  by  side 
with  the  clinical  case.  These  specimens  are  very  profuse  in 
the  characteristic  organisms — the  spirillum  and  the  fusiform 
bacillus,  and  in  this  case  he  thought  he  would  try  the  inocula- 
tion of  the  opposite  tonsil.  He  took  some  of  the  smear  from 
the  left  tonsil,  which  was  involved  at  the  time,  and  after  abra- 
sion of  the  tissues  of  the  right  tonsil,  the  one  not  involved, 
he  put  this  secretion  underneath.  Being  anaerobic,  the  bac- 
teria must  be  buried.  Both  tonsils  are  now  ulcerated.  (Later: 
Two  weeks  after  showing  this  case,  both  tonsils  were  removed 
completely  by  Sluder  technic,  with  no  infection  of  surround- 
ing tissue.) 

In  the  second  case  the 

Double  Abductor  Paresis 

was  rather  unusual.  He  had  not  seen  this  man  since  a  month 
ago,  and  he  presented  a  typical  abductor  paresis  at  the  time. 
The  right  cord  showed  an  involvement  of  the  internal  tensor 
as  well,  with  serrated  edge  and  shortening  of  the  cord,  and  a 
slight  dipping  inward  of  the  arytenoid  ridge,  while  the  left 
cord  showed  nothing  but  involvement  of  the  abductor  up  to 
the  vocal  process.  The  little  chink  was  present  in  the  back. 
On  attempt  to  separate  by  deep  inspiration,  the  cords  made  a 
quiver — just  an  effort  and  nothing  more — there  was  no  ab- 
duction whatsoever.  Examination  for  some  cause  in  the  neck 
and  chest  revealed  nothing  physical.  There  was  no  evidence 
of  anything,  and  only  the  X-ray  demonstrated  the  presence 
of  the  aneurism  which  involved  the  entire  arch  around  to  the 
end  of  the  third  division  of  the  arch.     Dr.  Stein  understood, 
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from  what  internists  told  him,  that  it  is  not  unusual  at  all  to 
have  absolutely  no  physical  manifestation  of  the  aneurism  for 
some  time,  while  the  X-ray  pictures  will  show  it  always  be- 
fore such  manifestations  develop,  as  in  this  particular  case, 
which  demonstrates  very  nicely  what  tlie  laryngologists  can 
do  sometimes  in  arriving  at  an  early  diagnosis. 

Demonstration  of  the  Struycken-Schaefer  Monochord. 

Dr.  Alfred  Levvy  :  A  number  of  attempts  have  been  made 
to  construct  a  practical  instrument  for  testing  the  hear- 
ing for  higher  tones.  Besides  the  Galton  whistle  there  are 
the  Koenig  rods,  the  Melde  stimmplatten  and  the  mono- 
chord.  This  one  is  the  Struycken-Schaefer  monochord.  It 
was  preceded  by  the  Schulze  monochord  and  others  not 
so  practical  and  less  accurate.  This  instrument,  as  de- 
vised by  Struycken  and  improved  by  Schaefer,  consists 
of  a  metal  frame  50  cm.  long  spanned  by  a  piano  wire 
on  which  there  is  a  sliding  block  which  alters  by  its 
position  the  length  of  the  vibrating  string.  The  number 
of  vibrations,  and  therefore  the  pitch,  depends,  of  course, 
upon  the  length,  w-eight  and  tension  of  the  string.  The  frame 
is  calibrated  so  that  the  pitch  is  known  by  the  position  of  the 
movable  block.  A  scale  for  reading  the  pitch  of  the  longi- 
tudinal vibrations  is  on  the  instrument.  In  the  Laryngoscupc 
for  March,  1913,  Dr.  Goldstein  published  with  his  article  a 
scale  for  translating  the  calibrations  for  transverse  vibrations 
into  pitch.  Typographical  error  designates  the  pitch  in  capi- 
tal instead  of  small  case  letters.  By  using  both  the  transverse 
and  longitudinal  vibrations  the  range  of  the  instrument  is 
from  about  g^  to  beyond  the  high  limit  of  human  perception. 
As  it  can  be  used  for  bone  as  well  as  air  conduction,  it  sup- 
plements very  well  the  Bezold  set  of  forks.  It  has  the  advan- 
tage over  the  Koenig  rods  and  the  Melde  stimmplatten  in  not 
requiring  numerous  separate  instruments,  and  over  the  Galton 
whistle  in  testing  the  bone  as  well  as  the  air  conduction.  Be- 
sides, it  is  claimed  by  Schaefer,  and  so  seems  to  my  ear.  that 
the  highest  tones  are  purer  and  more  easily  distinguished  from 
the  usual  adventitious  sounds. 

It  is  best  tuned  by  setting  the  block  at  43  and  then  screwing 
the  tension  so  that  the  transverse  vibrations  correspond  to  the 
a  1  fork  accompanying.     CThis  fork  does  not  quite  correspond 
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with  the  Edelmann  a\)  There  is  a  httle  caHbrated  weight 
accompanying  the  instrument  for  measuring  the  tension,  but 
I  have  not  found  it  practical. 

For  the  lower  tones— the  transverse  vibrations — the  handle 
is  rested  on  a  table  to  act  as  a  resonator  (otherwise  the  tone 
is  too  thin ) ,  and  the  wire  is  struck  by  the  cork  hammer  or 
rubbed  with  the  little  violin  bow.  The  highest  tones — longi- 
tudinal vibrations— are  obtained  by  stroking  the  wire  longi- 
tudinally with  a  felt  pad  wet  with  turpentine,  benzol,  carbon 
tetrachlorid  or  alcohol.  A  metal  flask  so  equipped  accom- 
panies the  instrument.  The  wire  should  not  be  fingered,  on 
account  of  rusting.  To  test  bone  conduction  the  bone  button 
is  attached  to  the  tip  of  the  instrument  and  placed  against  the 
mastoid  process  while  the  tones  are  elicited. 

While  this  instrument  can  be  used  for  testing  all  tones  from 
g^  upward,  its  practical  application  is  most  important  in  the 
testing  of  the  high  tone  limit,  which  with  this  instrument  is 
d^  18,581  d.  V.  for  the  trained  ear.  For  the  Galton  whistle 
it  is  said  by  Edelmann  to  be  f",  22,097  d.  v.  In  a  number  of 
patients  in  whom  I  made  comparisons,  the  monochord  and 
the  Galton  whistle  seemed  equally  accurate  in  detecting  slight 
losses  of  the  upper  tone  limit.  For  the  ordinary  ear  c", 
16,554  d.  v.,  may  be  considered  a  normal  standard.  Wolff,  of 
Berlin,  after  testing  forty  patients  with  this  instrument,  came 
to  the  conclusion  that  characteristic  for  nerve  deafness  is  a 
greater  loss  of  perception  for  high  tones  by  air  than  by  bone 
conduction,  the  discrepancy  in  some  cases  being  quite  marked. 
That  is,  bone  conduction  is  better  than  air  conduction  for  high 
tones,  the  reveres  being  true  for  lower  tones.  This  also 
occurs,  he  finds,  in  marked  effusions  of  fluid  in  the  middle  ear 
or  external  canal.  Normally,  and  in  pure  conduction  deafness, 
except  when  effusions  are  present,  the  hearing  by  bone  and 
air  conduction  for  high  tones  is  about  the  same.  You  will 
recall  that  with  the  tuning  fork,  a  1  for  instance,  the  loss  by 
tone  conduction  is  the  more  prominent  in  nerve  deafness. 
Struycken  explains  this  by  saying  that  the  vibrations  of  the 
handle  of  the  tuning  fork  are  only  about  one  one-hundredth 
the  intensity  of  the  tines.     No  doubt  the  pitch  is  also  a  factor. 

My  own  investigations  so  far  are  limited  to  twenty-three 
cases ;  three  of  spongification,  five  nerve  degeneration,  five 
otitis  media  chronica,  six  mixed,  two  chronic  suppuration,  and 


SOCIETY    PROCEEDINGS.  1185 

two  of  doubtful  diagnosis.  Two  of  the  cases  of  nerve  deaf- 
ness are  believed  to  be  due  to  tobacco.  So  far  my  findings 
agree  with  those  of  Wolff,  i.  e.,  bone  conduction  is  better 
than  air  .conduction  for  high  tones  in  nerve  deafness.  Permit 
me  to  express  here  my  opinion  that  the  condition  of  the  high 
tone  limit  is  of  value  in  prognosis,  and  that  any  considerable 
loss  of  hearing  for  high  tones,  except  in  hysteria,  is  of  bad 
prognostic  import,  regardless  of  the  original  cause  of  the 
trouble. 

My  thanks  are  due  Dr.  Pierce  for  the  opportunity  of  mak- 
ing these  investigations  in  his  clinic. 

DISCUSSION. 

Dr.  Robert  H.  Sonnenschein  said  as  to  the  difference  in 
the  appreciation  of  high  tones  by  bone  and  air  conduction,  that 
he  believes,  as  stated  by  physicists,  and  as  mentioned  by  Dr. 
Lewy,  very  high  tones  are  better  heard  by  bone  conduction 
than  by  air  conduction,  and  the  striking  difference  between  the 
amplitude  of  the  prongs  and  the  stem  of  the  fork  accounts  for 
that.  If  the  amplitude  is  the  same,  high  tones  are  heard 
equally  well  by  both,  but  in  the  small  c  4  and  5,  the  amplitude 
of  vibrations  of  the  stem  of  the  fork  is  only  one  one-hundredth 
that  of  the  prongs,  which  accounts  for  this  discrepancy. 

So  far  as  he  can  see,  with  the  use  of  the  instrument  demon- 
strated by  Dr.  Lewy,  with  which  he  has  had  only  slight  ex- 
perience, it  is  very  difficult  in  a  great  many  cases,  when  you 
get  up  as  high  as  c^  and  c-  to  get  an  appreciable  tone  con- 
stantly. Sometimes  when  you  rub  it  you  get  a  squeak  here 
and  there,  but,  as  a  rule,  you  cannot  get  a  consistent  tone.  Of 
course,  when  you  get  down  to  small  c  4  and  5,  you  can,  but 
you  can  get  that  with  a  good  tuning  fork.  So  thus  far  he 
cannot  see  any  very  great  advantage  as  compared  with  a  small 
c.  fork. 

Dr.  George  E.  Shambaugh  said  that  he  is  coming  to  ap- 
preciate more  and  more  that  the  testing  of  the  upper  tone  - 
limit  is  one  of  the  most  valuable  tests  that  we  have  in  diag- 
nosis as  well  as  prognosis.  A  C4  tuning  fork  does  not  suffice 
for  this  test — except  in  advanced  stages  of  labyrinth  deafness. 
but  where  one  gets  an  appreciable  loss  of  hearing  for  the  c^ 
tuning  fork,  it  may  be  dispensed  with,  because  the  other  tests 
show  the  condition. 
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The  testing  of  the  upper  tone  hmit  is  especially  valuable  in 
the  study  of  cases  of  advanced  long  standing  middle  ear  deaf- 
ness. In  many  of  these  there  begins  to  develop,  sooner  or 
later,  a  degeneration  in  the  labyrinth — labyrinth  deafness, 
which  one  cannot  detect  with  the  Weber  and  Rinne,  or  the 
Schwabach  tests,  because  these  tests  will  continue  to  give  the 
characteristic  reactions  of  middle  ear  deafness.  The  quickest 
way  in  which  one  can  detect  beginning  labyrinth  degenerations 
is  by  testing  the  upper  tone  limit.  A  recognizable  defect  in 
the  upper  tone  limit  is  of  decided  significance  prognostically. 

Dr.  J.  HoLiNGER  said  that  Burkhardt-Merian,  of  Basle,  was 
the  first  to  recognize  the  diagnostic  importance  of  the  upper 
tone  limit  and  used  it  systematically.  He  employed  a  whistle 
which  lie  perfected  in  all  details,  calling  it  "Galton  whistle." 
The  original  Galton  whistle  had  simply  the  movable  piston, 
and  was  not  made  for  the  highest  sounds.  Burkhardt-Merian 
determined  the  form  of  his  mouth  and  its  relation  to  the  bore 
of  the  whistle.  He  introduced  the  screw  and  gauge  on  the 
piston.  It  ought  to  be  called  ''Burkhardt's  whistle."  Some 
of  these  Galton  whistles  have  done  pretty  good  service.  Oth- 
ers were  not  executed  so  carefully  and  accurately ;  therefore, 
the  results  were  not  uniform.  Later  on  Edelmann  knew  that 
the  upper  limit  of  his  series  was  the  most  unsatisfactory  part. 
He  tried  to  gauge  his  whistles  by  means  of  Schwendt's  dust 
figures.  But  even  in  1899,  when  Dr.  Holinger  got  his  set  of 
tuning  forks,  there  was  a  rumor  that  the  Galton  whistle  was 
not  scientifically  accurate.  It  was  said  that  in  the  highest  pitch 
a  turn  of  the  screw  of  the  piston  means  a  rise  in  pitch  of  half 
an  octave;  in  the  lower  region  of  the  whistle?  only  one  or  two 
tones.  Therefore,  the  original  Edelmann's  whistle  could  not 
be  considered  a  "scientific"  instrument.  It  was  improved 
later  on.  In  1909,  when  abroad,  tbe  speaker  saw  the  mono- 
chord  in  use  very  extensively,  but  it  was  an  entirely  diiiferent 
instrument  from  the  one  demonstrated  by  Dr.  Lewy.  He  had 
the  impression  then  that  it  was  not  an  instrument  to  be  used 
in  the  office  every  day,  because  it  was  unhandy.  The  instru- 
ment shown  by  the  essayist  is  carefully  gauged  and  is  much 
more  handy.  This  is  necessary  in  an  instrument  of  that  sort. 
Dr.  Holinger  has  not  paid  very  much  attention  to  the  deter- 
mination of  the  higher  tone  limit  in  the  last  few  years,  but 
now  that  we  have  a  workable  instrument,  he  intends  to  take 
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a  greater  interest  in  this  part  of  the  functional  tests.  The 
great  many  improvements  that  Edelmann  made  of  late  in  his 
whistle  made  the  whistle  also  a  workable  instrument,  but  still 
every  once  in  a  while  we  read  criticisms  from  scientists  who 
are  in  a  position  to  really  verify  and  prove  their  contentions. 

Dr.  William  L.  I'.allexger  has  had  no  experience  with 
this  instrument,  although  he  has  owned  one  for  years.  He 
did  not  understand  just  how  to  use  it  until  Dr.  Goldstein's 
article  came  out  last  March.  He  has  had  great  difficulty  with 
the  Edelmann-Galton  whistle.  The  instrument  he  has  was 
made  in  1903.  It  can  be  tuned  in  different  pitches.  That  is, 
you  cannot  set  it  and  then  go  up  all  the  pitches  by  turning  the 
main  apparatus,  but  you  must  turn  a  tuning  apparatus  at  the 
other  end  of  the  instrument,  and  he  finds  great  difficulty  in 
getting  the  same  intensity  of  pitch,  and  hence  he  has  felt  that 
it  was  not  a  very  useful  instrument  in  his  hands.  But  with 
this  instnmient  we  can  have  a  constant  pitch  and  greater  accu- 
racy. It  is  a  simple  instrument,  and  he  hopes  to  make  use  of 
it  in  the  future. 

Dr.  Lewy,  in  closing  the  discussion,  said  that  the  practical 
advantage  that  the  instrument  he  exhibited  had  over  the  Gal- 
ton  whistle  is  that  it  assists  us  in  obtaining  the  bone  conduc- 
tion for  high  tones  as  well  as  the  air  conduction.  The  Galton 
whistle  gives  us  only  the  air  conduction.  It  may  be  that 
through  this  we  will  be  able  to  add  to  our  diagnostic  and 
prognostic  ability.  He.  simply  presented  the  instrument  for 
what  it  was  worth,  and  in  the  interests  of  the  society. 

Paper:     The  Nasal  Voice  With  Reference  to  Its  Bearing  on  The 
Practice   of    Rhinolaryngology.* 

By  Elmer  L.  Kenyox,  M.  D. 
discussion. 

Dr.  J.  HoLiNGER  thinks  that  there  fs  another  phase  to  the 
question  discussed  by  Dr.  Kenyon.  Dr.  Kenyon  warned 
against  the  removal  of  adenoids  under  all  circumstances,  with- 
out regard  to  other  organs.  This  is  a  timely  suggestion.  At 
present  the  speaker  is  treating  a  child  whose  adenoids  had  been 
removed  about  a  year  ago  by  a  laryngologist  who  does  not 

♦See  page  1110. 


1188     CHICAGO  LARYNGOLOGICAL  AND  OTOLOGICAL  SOCmXY. 

make  any  pretensions  of  treating  ears.  The  boy  has  highly 
retracted  drum  membranes,  is  therefore  hard  of  hearing,  and 
has  a  decided  defect  of  speech,  consisting  of  an  apparent  rhin- 
olalia. The  speaker  tried  to  study  the  case,  and  found  that 
in  pronouncing  the  patient's  own  name,  Norman,  the  defect 
was  most  evident.  He  pronounces  it  Noonan.  The  conso- 
nants "r"  and  "m"  are  of  very  low  pitch  and  not  heard  well, 
and  therefore  are  not  pronounced  correctly  by  the  otherwise 
bright  boy.  His  rhinolalia  is  nothing  but  the  consequence 
of  lack  of  hearing.  The  ear  was  treated  three  or  four  times, 
and  the  mother  was  instructed  to  watch  the  boy.  It  was  sur- 
prising how  quickly  he  improved ;  he  speaks  much  better  now. 
Dr.  Holinger  thinks  it  is  often  not  so  much  a  question  of 
instruction  as  a  question  of  correcting  the  condition  in  the  ear. 
That  was  his  contention  for  many  years  as  to  the  adenoid 
operation  in  the  hands  of  men  who  do  not  treat  the  ear,  and 
who  do  not  pay  any  attention  to  the  ear  after  the  operation. 
They  will  overlook  a  retraction  of  the  drum  membrane,  and 
the  consequence  is  that  they  practically  have  not  benefited  the 
patient  very  much.  Considering  the  experience  with  this 
boy's  case,  might  there  not  be  a  possibility  to  explain  ration- 
ally the  case  of  Professor  Gutzmann  as  that  of  a  patient  who 
did  not  hear  well  as  a  child  and  therefore  missed  the  right 
pronunciation  ? 

Dr.  Joseph  C.  Beck  was  very  much  interested  in  the  paper, 
and  it  reminded  him  of  some  cases  that  he  had  had  of  speech 
defects.  One  case  he  showed  before  the  society  several  years 
ago,  of  rhinolalia  aperta,  in  a  case  of  congenital  short  palate, 
which,  through  training,  before  he  had  done  anything,  refused 
to  respond.  He  subsequently  injected  paraffin  behind  the 
mucous  membrane  in  the  region  where  one  would  expect  this 
palate  would  meet  the  posterior  margin  of  the  soft  palate,  and 
immediately  after  the  injection  this  patient  began  to  speak 
more  clearly  and  distinctly,  and  the  result  was  very  satisfactory 
indeed.  There-  was  an  interesting  fact  about  this  patient,  in 
that  was  she  was  a  young  woman  then  of  twenty-five,  and  did 
not  know  that  she  had  this  defect.  The  doctor  wanted  a  rec- 
ord of  her  speech  before  he  did  anything  for  her,  and  so  he 
thought  of  Dr.  Brown,  of  Milwaukee,  who  had  recorded  his 
cases  by  phonograph,  so  he  had  her  talk  into  a  machine,  and 
when  she  heard  the  record  she  was  completely  paralyzed  and 
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fainted  away,  for  she  did  not  know  she  had  spoken  that  way. 

When  Dr.  Keny on  spoke  of  educating  the  patients  so  that 
they  know  how  they  speak,  it  is  perhaps  by  tlie  aid  of  that  nasal 
ear,  and  Dr.  Beck  thinks  that  perhaps  in  that  way  they  may 
be  able  to  hear  how  they  speak.  Dr.  Patrick  spoke  to  him 
once  of  a  condition,  the  German  name  for  which  he  has  for- 
gotten, in  which  the  patient  does  not  imderstand  or  cannot 
hear  his  own  voice.  In  fact,  the  speaker  thinks  it  is  quite 
common,  and  that  most  of  us  are  surprised  at  hearing  our  own 
voices  in  the  phonograph — they  sound  different. 

He  was  reminded  of  another  case  following  removal  of 
adenoids,  in  which  the  patient  developed  a  distinct  rhinolalia 
aperta,  and  he  thought  that  he  had  perhaps  traumatized  the 
palate.  There  was  perfect  action  in  the  palate.  The  condi- 
tion did  not  improve  for  some  time.  He  examined  the  patient 
very  carefully,  and  found  a  very  soft  portion  of  the  hard  pal- 
ate, and  in  taking  a  dental  radiogram  he  found  a  marked 
deficiency  of  bone  in  the  hard  palate — a  congenital  deficiency. 
This  voice  defect  was  not  present  while  the  adenoids  were 
present,  but  when  he  had  removed  the  adenoids — which  was 
not  done  for  any  other  purpose  than  a  distinct  systemic  con- 
dition— this  speech  defect  occurred. 

Another  point:  The  doctor  said  it  is  difficult  to  examine 
the  palate.  Dr.  Beck  has  examined  the  palate,  and  you  can 
see  the  action  of  the  palate  during  speech  and  see  what  condi- 
tion it  is  in. 

Dr.  Alfred  Lewy  said  that  one  idea  that  impressed  him 
after  hearing  Dr.  Kenyon's  paper  was  the  great  neglect  of  the 
entire  subject  of  speech  defects  by  the  medical  profession  in 
this  country.  Most  of  the  treatment  of  speech  defects  is  done 
by  people  who  advertise  to  cure  stammering,  and  use  bizarre 
methods,  such  as  causing  the  patient  to  sing  the  words  or  to 
go  through  certain  peculiar  motions,  and  so  forth.  In  the 
public  schools  in  Chicago  some  effort  has  been  made  to  train 
special  teachers  in  the  correction  of  defective  speech,  but  alto- 
gether in  this  country  the  subject  has  been  very  largely  in  the 
hands  of  charlatans,  and  he  thinks  it  is  largely  the  fault  of 
the  medical  profession,  and  that  we  need  such  papers  as  that 
of  Dr.  Kenyon  to  show  us  the  importance  of  the  subject  and 
the  possibilities  that  lie  therein. 

Dr.  Kenyon,  in  closing  the  discussion,  congratulated  Dr. 
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Holinger  on  his  diagnosis  in  tiie  patient  whose  hearing  was 
impaired.  It  is  often  not  an  easy  diagnosis  to  make.  Many  a 
child  talks  badly  because  he  does  not  hear  correctly.  ]\'Iany 
a  child  does  not  talk  at  all  because  he  cannot  hear  exactly,  and 
he  may  not  be  more  than  moderately  deaf. 

Paraffin  injection  in  palatal  cleft  is,  of  course,  a  valuable 
procedure.  He  referred  to  it  merely  to  point  out  that  adenoid 
tissue  serves  exactly  the  same  purpose  as  the  paraffin — it  helps 
to  prevent  the  air  from  going  upwards  into  the  nasopharynx, 
when  the  impaired  palate  does  not  sufficiently  perform  that 
function. 

It  would  seem  as  if  the  nasopharyngoscope  passed  through 
the  nose  into  the  nasopharynx  might  aid  in  diagnosis  in  dif- 
ficult cases  of  imperfect  palatal  movement,  by  enabling  one 
to  watch  the  movements  of  the  palate ;  but  diagnosis  is  usually 
possible  by  the  much  more  simple  methods  described. 

So  far  as  the  patients  not  recognizing  their  own  voices  is 
concerned,  that  is  very  true.  None  of  us  know  our  own 
voices,  and  patients  with  the  most  apparent  defects  of  speech 
— if  they  be  children  and  have  never  been  told  about  their 
incorrectness  of  speech — believe  that  they  talk  as  well  as  any- 
body, and  they  have  to  be  told  in  order  to  know  that  they  have 
a  defect  of  speech. 

The  Value  of  Skiagraphic  Plates  in  the  Study  of  the  Diseases  of  the 
Nasal  Accessory  Sinuses  and   Mastoid   Process. 

Dr.  W.  L.  Ballanger  presented  a  number  of  very  interest- 
ing and  instructive  photographs  of  skiagraphic  plates  illus- 
trating the  value  of  skiagraphic  plates  in  the  study  of  the 
diseases  of  the  nasal  accessory  sinuses  and  mastoid  process. 
He  presented  two  plates  which  showed  a  single  ethmoid  cell 
involved  in  each  instance,  and  brought  out  the  fact  that  in 
such  cases  the  operation  for  the  drainage  and  exenteration  of 
the  diseased  cell  could  be  done  with  a  minimum  amount  of 
surgical  trauma.  In  one  of  these  cases  the  patient  had  been 
repeatedly  operated  by  a  competent  specialist,  but  without 
relieving  the  suppurative  symptoms.  Dr.  Ballanger ,  by  means 
of  the  plate,  located  a  single  ethmoid  cell,  on  which  he  oper- 
ated, with  entire  relief  to  the  suppurative  process.  In  the 
other  plates  showing  a  single  cell  involved  it  had  been  diag- 
nosticated as  a  case  of  cerebrohydrorrhea  because  of  the  pro- 
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fuse  watery  discharge  from  the  patient's  nose.  The  plate,  how- 
ever, shows  one  cell  located  under  the  right  frontal  sinus  to  be 
involved.  The  interesting  points  concerning  this  case  were 
the  possibility  of  locating  a  single  infected  ethmoid  cell,  which 
was  giving  rise  to  a  nasal  hydrorrhea.  There  was  no  puru- 
lent discharge  in  this  case,  but  in  spite  of  this  the  cell  was 
distinctly  cloudy,  as  much  so  as  in  suppurative  disease.  It 
also  cleared  up  the  diagnosis.  He  also  showed  plates  show- 
ing the  osteoporotic  destruction  of  the  inner  plate  of  the 
frontal  bone  from  luetic  disease.  Also  plates  contrasting  a 
healthy  mastoid  process  with  a  diseased  process. 

Plates  showing  extensive  fractures  of  the  skull  were  also 
shown,  in  which  the  patient,  while  riding  in  an  automobile,  col- 
lided with  a  telegraph  pole  and  was  rendered  unconscious  for 
three  or  four  days.  On  recovering  he  was  found  to  have  nystag- 
mus to  the  opposite  side,  nausea  and  vomiting.  On  examina- 
tion by  Dr.  Ballenger,  two  months  later,  the  nystagmus,  nausea, 
etc.,  had  disappeared,  but  he  still  suffered  from  disturbance 
of  equilibriiim,  and  was  totally  deaf  in  the  right  ear.  The 
plates  show  a  large  arch  fracture  extending  from  the  outer 
angle  of  the  left  orbit  to  the  inner  angle  of  the  right  orbit, 
and  a  Y-shaped  fracture  extending  through  the  temporal  bone 
on  a  level  with  the  cochlea  and  vestibular  apparatus. 

DISCUSSION. 

Dr.  R.  C,  Lynch,  of  New  Orleans,  said  that  he  had  been 
using  X-ray  plates  in  his  work  in  New  Orleans  for  the  last 
six  or  eight  months,  and  has  found  that  they  help  very  mate- 
rially in  every  branch  of  the  work,  especially  in  the  diagnosis 
and  proper  interpretation  of  sinus  suppurations.  One  case  of 
mastoiditis  that  gave  him  a  good  deal  of  concern,  because  of 
the  very  chronic  character  of  the  inflammation  and  of  so  few 
clinical  symptoms  that  accompanied  the  condition,  was  really 
treated  successfully  on  account  of  the  use  of  the  radiogram. 
This  patient  had  the  usual  onset  in  an  acute  otitis ;  the  drum 
ruptured.  He  was  an  ignorant  man  and  neglected  it  for  some 
time,  and  then  began  to  suffer  with  headache,  and  the  headache 
was  the  only  symptom  that  he  gave  of  any  disturbance.  His 
headache  increased  in  intensity  until  he  came  to  the  clinic  for 
observation  or  for  some  relief.  The  X-ray  pictures  showed 
the  normal  side  to  have  a  verx  extensive  cellular  mastoid,  the 
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cells  extending  well  forward  into  the  zygoma,  very  much 
higher  than  usual,  over  the  roof  of  the  tympanic  cavity  and 
far  back,  and  especially  the  tip  was  very  large  and  cellular. 
On  the  diseased  side  it  showed  the  process  to  extend  even  into 
the  diploe,  and  he  was  rather  suspicious  of  a  low  grade  osteo- 
myelitis developing  in  this  case  in  consequence,  or,  rather,  as 
a  result,  of  the  extreme  degree  or  the  great  amount  of  involve- 
ment of  the  bone,  as  shown  by  the  X-ray.  In  doing  the  oper- 
ation he  extended  it  well  beyond  the  limits  that  he  would 
have,  had  he  not  had  the  X-ray  picture  at  his  side.  This  man 
recovered  without  any  disturbance.  Dr.  Lynch  believes  that 
if  he  had  not  had  a  radiograph  at  his  disposal,  and  the  meas- 
urements taken  carefully  before  operation  by  the  radiologist, 
the  extent  of  the  operation  would  not  have  covered  the 
diseased  processes,  and  the  consequence  would  have  been  that 
this  patient  would  not  have  recovered  in  the  very  nice  and 
proper  way  that  he  did  under  this  treatment.  So  that  he  be- 
lieves that  the  X-ray  is  very  valuable.  We  are  really  begin- 
ning to  look  upon  it  now  with  far  more  favor  than  we  ever 
have,  and  he  believes  that  it  is  opening  up  more  and  more  new 
fields  for  diagnosis.  He  had  the  pleasure  of  discussing  this 
phase  of  this  subject  with  Dr.  Ingersoll,  who  has  been  doing 
some  work  on  the  internal  ear.  He  feels,  Dr.  Lynch  believes, 
that  he  can  outline  the  semicircular  canals,  though  rather 
indefinitely,  by  X-ray.  It  is  not  at  all  impossible,  the  speaker 
imagines,  to  have  the  X-ray  help  us  )naterially  in  the  diagnosis 
of  certain  conditions  of  the  internal  ear.  He  made  that  state- 
ment, not  as  a  definite  fact  at  all,  but  rather  as  a  thought  that 
came  to  him  at  the  time,  that  it  may  be  that  we  may  devise 
some  method  in  the  future  of  helping  us  along  this  line.  Cer- 
tainly, if  the  X-ray  can  be  of  service  in  these  conditions,  it  will 
be  a  source  of  pleasure  and  benefit  to  us. 

Dr.  Joseph  C.  Bkck  said  that  it  was  unfortunate  that  Dr. 
Ballenger  could  not  have  shown  the  plates  instead  of  the 
photographs.  It  has  been,  by  radiologists  all  over  the  world, 
a  prohibitive  thing  to  demonstrate  facts  by  photographs,  and 
he  was  partially  to  blame  for  this  exhibition  to-night  by  pho- 
tographs, because  he  promised  Dr.  Ballenger  that  he  would 
bring  down  these  frames  for  showing  the  plates.  So  he 
wished  to  apologize. 

It  was  certainly  a  pleasure  to  him  to  hear  men  express  them- 
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selves  in  such  a  way  regarding  the  use  of  the  X-ray.  He 
was  and  is  very  enthusiastic  over  it,  but  still  he  might  say  at 
this  time  that  he  is  losing  a  bit  of  this  great  enthusiasm. 

The  fine  points  that  Dr.  Ballenger  brought  out,  of  localiz- 
ing one  single  cell,  he  would  take  issue  with,  especially  in  a 
single  radiogram,  for  what  do  we  know  by  looking  at  one 
plane  from  one  point  of  view  how  many  cells  are  involved. 
With  stereoscopic  pictures,  however,  we  can  tell  better  how 
many  cells  are  involved.  The  speaker  would  not  like  to  go 
on  record  as  saying  he  could  make  this  diagnosis. 

Dr.  Lynch  brought  up  the  point  of  radiography  of  the  semi- 
circular canals.  Dr.  Beck  has  tried  to  do  this,  and  in  not  a 
single  instance  in  the  living  could  he  determine  anything  fur- 
ther than  the  internal  auditory  meatus,  which  he  for  a  long 
time  took  to  be  the  middle  ear.  If  you  examine  with  the 
X-ray  and  see  a  distinct  outline  of  the  middle  ear,  that  is  not 
the  middle  ear,  but  is  the  internal  auditory  meatus,  and  is 
diagnostic  of  tumors  of  the  auditory  nerve. 

When  we  speak  of  taking  X-ray  pictures  of  these  bony 
structures  through  bone  that  is  as  dense  as  that,  it  does  not 
seem  possible  in  the  present  stage  of  radiography.  Stereo- 
radiography of  the  sinuses  and  mastoid  is  the  coming  thing. 

Another  thing:  To  leave  the  interpretation  of  the  condition 
that  you  are  dealing  with  to  a  radiologist  is  a  mistake.  Leave 
him  out  entirely.  Just  see  that  he  takes  it  correctly,  and  make 
your  own  interpretation  of  the  print. 

E>R.  Ballexger,  in  closing  the  discussion,  said  that  Dr. 
Beck  was  entirely  mistaken  about  the  impossibility  of  showing 
a  single  cell  except  by  the  stereoscopic  method.  If  the  print 
is  taken  from  the  corner  of  the  head,  as  it  were,  through  the 
orbit,  and  not  the  front  view,  in  this  way  you  get  a  perspective 
view  of  the  cells  back  to  the  sphenoid,  and  as  far  forward  as 
the  frontal  and  anterior  ethmoid.  You  can  see  the  cells  one 
by  one  from  the  front  to  the  rear,  and  then,  if  you  will  take 
the  opposite  side,  you  will  also  see  that  same  cell  from  the 
opposite  side,  but  from  a  different  angle,  and  in  that  way.  by 
taking  two  plates  of  the  cell,  one  cannot  be  misled:  and  if  the 
cell  is  one  that  can  be  penetrated  with  a  probe,  if  it  happens  to 
be  so  located,  you  can  place  it  accurately,  and  only  remove  that 
one  cell,  as  was  done  in  one  of  the  cases  reported. 

In  the  second  case  reported  he  removed  two  or  three  cells. 


1194     CHICAGO  LARYNGOLOGICAL  AND  OTOLOGICAL  SOCIETY. 

The  point  he  wanted  to  make  was  simply  that  it  is  possible 
to  do  this  without  stereoscopic  plates.  In  taking  the  pictures 
as  suggested,  one  plate  shows  absolutely  every  sinus  of  one 
side  of  the  head,  and  the  second  all  the  cells  on  the  opposite 
side,  and  he  knows  of  no  possibility  of  being  confused  by 
this  method. 

Paper:   Caisson  Workers'  Deafness:     A  Preliminary  Report.* 

By  George  W.  Boot,  M.  D. 
discussion. 

Dr.  Peter  BassoE  (by  invitation)  said  he  was  glad  that 
Dr.  Boot  had  reported  this  w^ork  to  the  society,  because  otol- 
ogists can  do  a  great  deal  toward  clearing  up  various  points 
about  caisson  disease,  and  also  there  are  things  in  caisson 
disease  that  come  as  near  animal  experiments  on  a  human 
being  as  anything  can  be,  and  if  properly  carried  out  at  the 
proper  time  may  help  to  clear  up  many  points  in  otology. 

We  must  bear  in  mind  that  the  man  who  works  in  com- 
pressed air  is  subject  to  trouble  when  he  goes  into  the  com- 
pressed aid  and  when  he  comes  out  again.  So  far  as  ear 
conditions  are  concerned,  the  most  common  ones,  such  as 
"blocking,"  are  brought  about  during  compression,  and  the 
ear  is  the  only  organ  affected  by  the  state  of  compression.  Of 
course,  what  happens  when  the  air  pressure  is  rapidly  rising 
is  that  the  air  is  all  the  time  being  compressed,  there  is  more 
oxygen  and  nitrogen  taken  into  the  blood,  and  in  order  to 
avoid  being  "blocked"  the  middle  ear  must  contain  the  same 
kind  of  air  as  the  outside  air,  otherwise  there  will  be  unbear- 
able pressure  on  the  drum,  hence  every  worker  is  taught  to 
swallow  air  while  going  in,  and  if  he  does  not  do  that  he 
invariably  gets  "blocked."  Some  of  those  who  have  investi- 
gated very  extensively  along  this  line  believe  that  primarily 
all  of  the  ear  troubles  of  caisson  workers  are  due  to  this  stage 
of  the  compression — that  the  chronic  troubles  that  follow  in 
the  middle  ear  and  internal  ear  are  secondary  to  this  disturb- 
ance that  occurs  during  blocking.  The  work  of  Dr.  Boot 
has  shown  that  we  do  deal  with  a  good  deal  of  labyrinth 
trouble  in  many  of  these  cases,  and  it  seems  to  the  speaker 
that  he  has  shown  pretty  well  that  the  stage  of  decompression 


*See  page  1121. 
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has  a  good  deal  to  do  with  it.  Practically  all  of  the  other 
forms  of  caisson  disease  are  due  to  the  liberation  of  the  air 
from  the  blood  during  too  rapid  decompression.  That  is  the 
period  of  danger  in  caisson  workers.  Air  bubbles  are  liberat- 
ed in  the  joint  fluids,  cerebrospinal  fluid,  or  spinal  cord,  and 
they  may  become  paralyzed.  Dr.  Bassoe  examined  about  a 
hundred  and  eighty  men,  over  half  of  whom  gave  a  history 
of  trouble  coming  on  after  they  came  out  of  the  caisson,  par- 
ticularly the  cases  of  "blind  staggers."  They  come  out,  are 
e.xtremely  dizzy,  vomit,  and  often  become  deaf.  It  is  of 
interest  to  figure  out  what  happens  in  those  cases,  and  wheth- 
er it  is  liberation  of  air  in  the  endolymph  or  a  liberation  of 
air  in  the  auditory  nerves — perhaps  sometimes  in  the  brain. 
There  is  here  a  possibility  of  the  production  of  local  lesions 
that  might  be  of  great  interest  to  otologists.  It  has  been 
suggested,  for  instance,  that  a  local  lesion  might  produce  tone 
islands  or  other  interesting  disturbances,  but  so  far  as  he 
knows  trained  otologists  have  rarely  gone  to  work  on  these 
cases.  Some  work  has  been  done  in  Vienna,  where  some 
very  painstaking  observations  were  made.  It  would  seem 
that  otology  might  profit  from  a  study  of  this  disease,  because 
it  is  almost  comparable  to  an  experiment.  You  take  a  man 
from  the  normal  pressure  of  fifteen  pounds  and  put  him  in 
forty-five  or  fifty  pounds,  in  so  many  minutes,  and  let  him  out 
in  so  many  minutes,  and  then  study  the  conditions  present. 
We  have  this  work  going  on  nearly  all  the  time,  with  wonder- 
ful opportunities  for  research.  In  the  fatal  cases  we  now 
know  quite  well  what  we  are  dealing  with,  namely,  air  bubbles 
in  the  blood.  There  is  sometimes  the  condition  spoken  of  as 
"chokes,"  in  which  the  patient  becomes  suffocated  and  cya- 
notic. He  sometimes  recovers,  but  more  often  dies,  and  it 
has  been  found  that  the  right  auricle  may  contain  huge  air 
bubbles. 

Dr.  J.  R.  Fletcher  thought  that  the  cases  referred  to  by 
Dr.  Boot  having  the  blind  staggers  are  very  likely  serous 
labyrinthitis.  It  seems  to  him  that  where  the  air  bubbles  are 
liberated  in  the  cochlea  or  in  the  semicircular  canals,  the 
damage  would  be  very  great  to  the  organ.  After  mastoid 
operations  we  frequently  see  the  production  of  serous  laby- 
rinthitis, and  it  acts  in  just  the  same  manner  that  Dr.  Boot 
mentioned  in  his  paper,  and  it  is  not  incomprehensible  at  all 
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that  the  increase  of  pressure ,  should  produce  a  rather  pro- 
longed hyperemia,  primarily,  which  would  produce  what  we 
are  justified  in  calling  a  serous  labyrinthitis.  In  the  cases  in 
which  the  damage  is  very  great  there  must  be  then  a  large 
({uantity  of  fibrin  in  the  serum,  which  becomes  organized  and 
does  the  real  damage.  So  long  as  there  is  not  much  fibrin 
thrown  out  the  recovery  is  probable,  but  sometimes  very  slow, 
even  extending  over  years.  In  operative  cases — not  caisson 
workers — it  may  extend  over  a  long  time,  but  the  majority 
recover. 

Dr.  Boot,  in  closing,  said  that  the  most  characteristic  thing 
in  these  cases  is  the  degeneration  of  the  auditory  nerve,  just 
as  you  see  in  deafnes  resulting  from  occupation,  boiler  mak- 
ers' deafness,  for  example — a  slow  degeneraf.ion  that  go€s 
on,  not  at  the  time  the  men  are  working,  but  afterwards,  after 
they  have  ceased  working.  This  degeneration  continues  for 
a  considerable  length  of  time,  and  they  lose  the  upper  limit 
of  hearing.  That,  he  thinks,  is  the  most  characteristic  lesion 
in  these  ear  cases. 

Another  point  of  considerable  importance  is  the  fact  that 
the  lesion  of  the  vestibular  portion  of  the  nerve,  whatever 
it  may  be,  seems  to  be  recovered  from  completely.  .  There 
was  only  one  case  where  he  did  not  get  perfect  response  to 
the  caloric  test. 

He  doubts  very  much  whether  the  points  made  by  Dr.  Wil- 
son had  very  much  to  do  with  the  case.  When  going  under 
compressed  air  the  endolymph  would  be  forced  out,  and  as 
they  came  out  it  would  be  forced  back  in  again  into  the 
endolymph   canals. 

Dk.  Wilson  said  that  he  thought  the  perilymph  is  the  part 
that  is  first  affected  in  the  compression. 

Dr.  Boot  thinks  the  blocking  is  purely  middle  ear  trouble, 
the  same  condition  we  see  in  coming  up  and  down  in  ele- 
vators, and  which  is  relieved  by  swallowing,  and  these  men 
are  instructed  to  swallow.  The  other  features  he  thinks  are 
of  the  labyrinthine  type — changes  in  the  labyrinth. 

He  had  hoped  to  be  able  to  make  some  experiments  with 
guinea  pigs,  in  order  to  get  the  microscopic  appearances  of 
these  ears,  but  as  yet  has  not  had  an  opportunity  to  do  so. 

Dr.  Stein  asked  whether  any  of  the  cases  had  died  and 
postmortems  been  performed,  to  which  Dr.  Boot  replied  that 
he  knew  of  none  who  had  died. 
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Diseases  of  the  Ear. 


By  Philip  D.  Kerrisox,  M.  D.  388  pages,  331  illustrations 
in  text,  and  two  full  pages  in  color.  J.  B.  Lippincott  Com- 
pany. Philadelphia  and  I^ondon,  1913.     $5.00. 

The  reviewer  has  read  this  book,  the  latest  addition  to 
otologic  literature,  with  a  great  deal  of  interest,  and  regards 
it,  on  the  whole,  as  one  of  the  best  of  the  textbooks  on  otology 
which  the  English  language  has  yet  produced.  The  style  is 
pleasing,  and  the  subjects  are  treated  in  a  full  and  somewhat 
discussive  fashion.  While  voicing  the  writer's  own  views,  it 
is  at  the  same  time  judicial  and  fair  to  the  views  of  others, 
and  fully  recognizes  that  many  procedures  in  otology  are  far 
from  having  reached  finality.  The  author  has  the  unfor- 
tunate habit  of  using  the  terms  "author."  "writer"  and  the 
personal  pronoun  "F*  somewhat  indiscriminately,  and  some- 
times all  three  are  on  the  same  page ;  for  instance,  in  two 
consecutive  sentences  on  page  226  the  terms  "the  writer"  and 
'"I  know''  are  used.  It  seems  to  the  reviewer  that  the  person 
writing  a  book  exponential  of  his  own  ideas  should  use  the 
personal  pronoun  "I."  and  no  other,  or  if  adopting  the  term 
"author"  or  "writer"  should  stick  to  it. 

The  importance  of  the  work  justifies  the  consideration  of 
some  of  its  views  a  little  m  detail.  A  very  good  description 
is  given  of  the  anatomy  of  the  ear  at  birth,  and  the  changes 
which  take  pl.ice  during  the  first  two  years,  as  well  as  of  the 
topography  of  the  drum.  He  denies  the  statement  that  the 
horizontal  plate  of  the  squama  enters  into  the  formation  of 
the  tympanic  roof,  and  says  that  this  is  wholly  formed  by  the 
superior  plate  of  the  os  petrosum.  The  mastoid  antrum  is 
always  present,  even  in  fetal  life,  and  is  not  a  mastoid  cell,  but 
the  posterior  end  of  the  tympanic  vault. 

The  physiology  of  sound  transmission  is  described  not  only 
clearly,  but  in  such  a  way  that  it  is  read  wnth  genuine  inter- 
est. A  suggestion  is  given  as  to  the  discovery  of  malingering, 
namely,  apply  the  caloric  vestibular  test  whenever  total  deaf- 
ness in  one  ear  is  claimed.  If  a  quick  and  normal  reaction 
is  obtained,  it  is  probable  that  the  deafness  is  assumed.     The 
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treatment  of  furimculosis  seems  rational,  and  is  given  the 
attention  which  this  common  and  distressing  condition  de- 
mands. The  author  regards  furunculosis  as  requiring  hos- 
pital attention,  and  finds  that  patients  who  are  given  absolute 
rest  in  bed  do  better  than  those  who  are  treated  as  ambulatory 
cases.  A  general  anesthetic  is  advised  for  any  aural  condi- 
tion which  may  require  very  much  manipulation,  such  as  for- 
eign bodies,  incision  of  the  drum,  and  the  like.  Ten  per  cent 
of  scarlet  fever  cases  develop  tympanic  disease.  Measles 
give  rise  to  many  cases  of  acute  otitis  of  severe  type,  often 
going  on  to  m.astoid  trouble.  Tinnitus  aurium  is  considered 
at  some  length  as  to  its  causation,  but  unfortunately  nothing 
of  value  is  offered  as  to  its  treatment.  Retraction  of  the 
drum  is  a  sign  of  adenoids  in  children,  and  this  has  not  as 
yet  received  sufficient  attention.  Classification  of  acute  mid- 
dle ear  disease  is  given  as  acute  catarrhal  otitis  media  and 
acute  purulent  otitis  media,  followed  by  a  very  good  account 
of  the  ordinary  accepted  pathology. 

Catheterization  is  advised  during  the  acute  stage  of  otitis 
media  after  drum  incision,  and  he  does  not  believe  that  there 
is  any  danger  of  infection  of  the  mastoid  antrum  from  this 
source,  as  the  line  of  least  resistance  is  through  the  incised 
drum.  Syringing  rather  than  dry  wicking  is  given  the  pref- 
erence in  the  acute  inflammations.  In  the  case  of  antrum 
tenderness  ice  is  allowed  for  twenty-four  hours  only.  The 
indications  as  given  for  operating  in  acute  mastoiditis  are 
safely  conservative,  neither  too  hasty  nor  admitting  of  dan- 
gerous delay.  Chronic  middle  ear  suppuration  is  discussed 
in  a  very  rational  way,  from  all  standponts,  and  from  a  per- 
sonal viewpoint  which  appeals  especially  to  the  reviewer,  who 
is  inclined  to  treat  many  of  his  cases  of  chronic  suppurative 
otitis  media  conservatively  rather  than  radically.  He  states : 
"We  should  not  be  slaves  to  the  dogma,  too  often  repeated  in 
otologic  literature,  that  aural  discharge  is  of  itself  necessarily 
a  danger  signal,  or  one  which  when  persistent  calls  for  oper- 
ative intervention.  If  we  can  satisfy  ourselves  that  the  dis- 
charge is  simply  the  logical  product  of  exposed  mucous  mem- 
brane or  healthy  granulation  tissue,  and  that  there  is  no  evi- 
dence of  an  active  suppurative  process  involving  the  bone 
itself,  we  should  not  be  too  ready  to  interfere  with  nature's 
method   of   conservation.'"     In   certain    forms   of    attic    sup- 
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puration  a  simple  mastoidectomy  is  advised,  in  order  not  to 
endanger  the  hearing  power,  the  aditus  being  very  carefully 
and  thoroughly  cleared  of  granulations  and  diseased  bone. 

In  the  section  on  otosclerosis  are  given  three  pictures  from 
Professor  Manasse's  book,  but  there  is  no  acknowledgment 
in  the  text  nor  any  footnote  telling  definitely  the  source  from 
which  the  illustrations  are  taken  other  than  in  the  legend 
attached  to  the  cuts,  nor  is  there  any  reference  in  the  text  to 
Professor  Manasse's  theories.  This  is  due  to  the  fact  that 
Dr.  Kerrison's  manuscript  was  in  the  hands  of  the  printer 
when  Professor  Manasse's  monograph  was  issued,  and  it  was 
too  late  to  make  corrections  in  the  text.  The  cuts  were 
inserted  with  the  permission  of  Professor  Manasse's  publish- 
ers, and  in  a  later  edition  a  full  discussion  of  his  theories  will 
probably  be  given.  On  page  253,  after  epitomizing  the  symp- 
toms, the  remark  is  made  that  with  such  a  picture  the  physi- 
cian who  fails  to  recognize  otosclerosis  with  stapedial  fixation 
is  certainly  not  a  practical  otologist.  As  Professor  Manasse 
has  stated  there  is  no  symptom  complex  by  which  one  can 
with  certainty,  during  life,  diagnosticate  ostitis  metaplastica 
or  otosclerosis,  such  a  statemetjt  seems  hardly  borne  onjt  by 
the  facts.  An  absolutely  hopeless  prognosis,  with  reference 
to  the  value  of  any  treatment  in  otosclerosis,  is  given.  The 
anatomic  point  is  made  in  the  section  of  the  labyrinth  that  the 
ordinary  description  of  the  scala  tympani  and  scala  vestibuli 
as  being  respectively  the  lower  and  upper  cochlea  channels 
is  not  only  incorrect,  but  confusing,  since  with  the  head  erect 
the  central  axis  of  the  cochlea  is  not  vertical  but  horizontal, 
and  its  direction  from  the  vertical  anteroposterior  plane  of  the 
skull   is  horizontally   forward   and  outward. 

Much  space  is  given  to  the  labyrinth,  and  an  endeavor  made 
to  make  the  whole  subject  as  clear  as  possible.  The  rather 
new  term  in  otologic  literature,  "arthrodial  sense,"  is  used  as 
referring  to  the  sense  which  tells  the  blindfolded  individual 
of  the  position  (in  flexion  or  extension)  of  his  joints  and 
through  this  of  his  body  generally.  The  reviewer  has  been 
unable  to  find  this  word,  in  the  sense  in  which  it  is  here  used, 
in  any  of  the  dictionaries  at  his  command,  but  understands 
that  it  is  a  rather  common  term  in  neurologic  literature  and 
discussion. 

The  sjrmptomatology  in  the  chapter  on  intracranial  disease, 
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and  the  relation  of  the  ear  thereto,  is  one  of  the  most  satis- 
factory sections,  the  vaUiation  of  each  symptom  in  relation  to 
possible  lesions  being  most  carefully  considered.  He  advises 
in  the  section  on  infection  of  the  sinus  that  the  sinus  be  un- 
covered whenever  there  are  any  symptoms  such  as  to  suggest 
the  possibility  of  sinus  infection ;  that  the  sinus  be  exposed 
whenever  any  unusual  amount  of  pus  is  encountered,  in  order 
to  eliminate  the  possibility  of  an  abscess  in  this  location ;  also, 
whenever  there  are  physical  changes  present  which  leave  in 
doubt  the  question  of  the  health  of  the  sinus  groove.  No 
mention,  however,  is  given  as  to  uncovering  the  sinus  in  case 
it  should  be  accidentally  injured  during  the  mastoid  opera- 
tion, but  only  directions  as  to  caring  for  the  hemorrhage.  The 
reviewer  is  of  the  opinion  that  in  case  of  accidental  injury  tq 
the  sinus  it  would  be  better  to  still  further  bare  the  sinus, 
enlarge  the  nick  so  as  for  the  moment  to  produce  free  bleed- 
ing, and  then  to  pack.  He  believes  this  is  better  than  to  leave 
a  small  opening  which  may,  unknown  to  the  operator,  carry 
infection  into  the  general  blood  stream,  whereas,  if  the  other 
treatment  is  given  and  the  sinus  packed  off  the  risk  from  this 
source  should  be  very  slight. 

In  the  chapter  on  brain  abscess  there  is  a  careful  review 
and  Study  of  the  individual  symptoms  and  their  varying  diag- 
nostic value,  followed  bv  a  most  careful  study  of  cerebellar 
abscess  and  the  symptom  relationship  between  it  and  cere- 
bral abscess.  He  cites  cases  of  injury  to  hearing  from  cutting 
of  the  stapes  in  paracentesis.  Such  a  case  has  come  within 
the  knowledge  of  the  reviewer. 

The  various  steps  of  the  simple  mastoid  operation  are  given 
in  their  proper  order,  and  the  reasons  for  each  one  individually 
stated.  He  does  not  advise  removing  any  but  the  cortex  of 
the  tip,  nor  the  removal  of  every  vestige  of  diploeic  or  pneu- 
matic cell ;  this  being  not  only  unnecessary,  but  physiologically 
impossible.  Nor  does  he  believe  that  a  very  smooth  or  even 
surface  is  essential  for  the  formation  of  healthy  granulations ; 
on  the  contrary,  to  go  further  and  curette  the  walls  into  sur- 
faces of  even  and  polished  smoothness  may  reduce  their  vital- 
ity to  a  point  seriously  interfering  with  normal  repair.  The 
blood  clot  operation  is  described  in  the  language  of  its  orig- 
inators, and  is  not  favored.  The  point  is  made  that  in  the 
radical   operation   the   facial   nerve  is   usually   injured   in   its 
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horizontal  rather  than  its  vertical  portion,  and  with  the  cu- 
rette rather  than  with  the  chisel.  In  delayed  healing  in  the 
after-treatment  of  certain  radicals  which  suppurate  longer 
than  is  desired,  he  advises  packing  with  boric  acid,  ver)'  nearly 
filling  the  canal,  and  then  completing  the  filling  with  gauze, 
leaving  it  in  for  twenty-four  hours,  and  replacing  daily.  Skin 
grafting  is  not  advised  at  the  time  of  the  primary  operation. 
He  does  not  think  one  is  ever  justified  in  making  definite 
promises  to  the  individual  as  to  the  influence  of  the  radical 
mastoid  upon  the  hearing.  In  his  own  experience  the  hearing 
is  oftener  improved  or  unchanged  rather  than  curtailed. 

In  the  operative  treatment  of  the  labyrinth  the  various  indi- 
cations and  the  corriparative  advantages  and  disadvantages  of 
the  operations  of  Jansen,  Hinsberg,  J.  D.  Richards  and  the 
author's  own  method  have  been  analyzed.  Drainage  in  the 
g^eat  majority  of  cases  is  what  the  labyrinth  operation  should 
seek  to  accomplish.  While  hitherto  an  advocate  of  resection 
of  the  jugular  vein,  he  is  coming  to  the  conclusion  that  simple 
ligation  as  practiced  by  the  Boston  school  will  answer.  Most 
careful  reasoning  out  of  all  the  steps  in  all  of  the  operative 
sections  is  given,  especially  that  of  the  lateral  sinus  operation. 

In  exploring  the  dura  in  suspected  brain  abscess  he  thinks 
it  an  advantage  to  make  parallel  incisions  at  different  points 
rather  than  to  go  diagonally  in  various  directions  from  an 
initial  point  of  entrance,  as  in  the  case  of  the  latter  all  of 
the  previous  cuts  may  possibly  become  infected,  whereas  in 
the  former  method  the  cuts  made  which  do  not  reach  the 
abscess  cannot  be  infected  by  the  drainage  from  the  abscess. 
An  ingenious  gauze  wick  for  use  in  drainage  is  described 
and  illustrated. 

Adenoids  are  regarded  as  physiologic  structures,  a  point  of 
view  which  the  reviewer  has  long  held,  and  only  when  unduly 
enlarged  to  be  considered  as  pathologic.  Impaired  hearing 
is  one  of  the  probable  signs  of  their  presence,  and  granula- 
tions along  the  posterior  phar\'ngeal  wall  are  pathognomonic. 
He  remarks  that  the  forcible  use  of  the  curette  can  remove  not 
only  lymphoid  tissue,  but  also  muscle  tissue  with  resulting 
stenosis.  Anyone  who  has  examined  with  the  finger  post- 
nasally  some  time  after  the  curette  operation  for  adenoids  will 
be  surprised  to  find  how  often  adhesions  of  Rosenmiiller's 
fossa  to  the  posterior  lip  of  the  eustachian  tube  remain.     He 


1202  BOOK  RKVmWS. 

believes  that  if  in  the  presence  of  acute  otitis  media  adenoids 
are  manifestly  present,  the  operation  for  adenoids  should 
be  done  at  the  same  time  as  the  drum  incision.  This  can  be 
done  with  one  anesthesia,  and  many  cases  of  acute  ears  will 
not  clear  up  until  the  nasopharynx  is  cleared  of  the  adenoid 
tissue.  In  considering  the  question  of  the  relation  of  aural 
diseases  to  life  insurance,  while  recognizing  the  possible 
gravity  and  risk  of  many  lesions,  he  nevertheless  believes  that 
there  are  many  cases  in  which,  in  spite  of  a  large  perforation 
allowing  a  certain  amount  of  aural  disease,  the  character  of 
the  lesion  is  such  as  to  involve  little  or  no  risk  to  life.  We 
have  as  yet  no  statistics  which  are  at  all  reliable  as  showing 
the  proportion  of  fatal  cases  of  ear  disease  to  the  number  of 
persons  afflicted.  Even  those  of  the  ear  hospitals  are  not 
reliable,  since  large  numbers  of  such  cases  are  treated  by 
private  physicians,  only  severe  cases  coming  to  the  ear  hos- 
pital or  specialist.  The  subject  of  artificial  aids  to  hearing  is 
rather  slighted,  as  in  most  textbooks,  a  viewpoint  which,  to 
the  reviewer,  seems  a  mistake,  as  those  artificial  aids  should 
be  prescribed  by  the  aurist  in  accordance  with  the  needs  of 
the  individual,  the  same  as  glasses  are  prescribed  by  the 
oculist. 

As  showing  the  rapid  advance  in  otologic  science,  we  have 
chapters  with  such  titles  as  "The  Value  of  Salvarsan  in  Aural 
Disease,*'  **The  Use  of  Vaccines  in  Aural  Disease,'"  ''Aural 
Disease  in  Life  Insurance"  and  others,  titles  which  we  would 
have  looked  for  in  vain  in  most  of  the  older  otologic  textbooks. 
Examples  of  history  charts,  and  the  remedies  and  formulas 
which  the  author  has  found  most  useful,  and  a  very  good 
index  complete  the  book.  The  illustrations  are  good,  and 
add  much  to  the  value  of  the  text. 

Unfortunately  the  publisher  has  seen  fit  to  print  the  book 
on  paper  about  the  weight  of  cardboard,  making  the  volume 
very  heavv  to  hold,  and  somewhat  over  four  pounds  in  weight. 
It  could  easily  have  been  printed  on  thinner  paper,  and  would 
then  have  occupied  not  more  than  half  or  two-thirds  its  pres- 
ent bulk,  and  to  the  great  comfort  of  the  reader.  It  seems  to 
be  the  policy  of  nearly  every  medical  publisher  to  produce  a 
volume  of  about  the  same  size  and  price  without  much  regard 
to  the  length  of  the  manuscript.  Attention  should  be  drawn 
to  this  kind  of  padding  oftener  than  it  is. 
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ABDUCENS  paralysis  associated 
with  acute  mastoiditis.  Hays, 
514,   525. 

Abductor  paresis,  Stein,  1182. 

Abscess  and  partial  exfoliation 
of  larynx  cartilages  from  ty- 
phoid,   Bryan.    811. 

Abscess,  brain,  frontal  lobe  of 
otitic   origin,   Berens.    433. 

Abscess,  brain,  otitic.  Smith.  769; 
Sauer,    867. 

Abscess,  mastoid,  Wilson,  848. 

Abscess,    pharynx.   Swain.    1156. 

Abscess,  temporosphenoidal,  Wil- 
son,  848. 

Abscess,  temporosphenoidal.  of 
otitic  origin.  McCaw,   505.     » 

Accessory  sinuses,  Oppenheimer, 
890. 

Accessory  sinuses.  histologic 
pathology.  Beck,  913. 

Accessory  sinuses,  plaster  casts, 
Loeb,  871. 

Accessory  sinuses,  skiagraphs. 
Ballenger.   1190. 

Adenoid  vegetation,  Fistre,  893. 

Adenoids,  removal,  Beck,  273. 

Adhesions,  nasal,  treatment, 
Maclay,  623. 

After-nystagmus  rotation.  Fowl- 
er,   552. 

Air  embolus  following  puncture 
of  maxillary  sinus.  Bowen,  180. 

Anesthesia  for  operations  in  up- 
right position,  French,  910. 

Anesthesia,  local,  for  radical 
mastoid  operation.  Kulen- 
kampCf,   873. 

Anesthesia,  nerve  trunk,  and 
carbolization  in  nasal  surgerj', 
Sluder,  870. 

Angina,  Vincent's,  Stein,   1182. 

Antrum  of  Highmore,  explora- 
tory puncture  followed  by  air 
embolus,   Bowen,    180. 

Aphthous  ulcerations  of  upper 
air  passages  in  pulmonary  tu- 
berculosis,   Mackenzie,    1046. 

Apparatus  for  controlling  voice 
of  singers  and  for  teaching 
deaf  to  sing.  Scripture,   549. 

Arthritis     deformans      and      oto- 


sclerosis, analogy,  O'Malley, 
1007. 

Arthritis,  rheumatic,  cricoaryte- 
noid.   Calamide.    895. 

Arytenoid  perichondritis  from 
typhoid,   Bryan,    811. 

Atresia  external  auditory  canal, 
Lewy,  1168. 

Atresia  external  auditory  mea- 
tus, due  to  furunculosis,  Long, 
558. 

Atresia,  traumatic,  auditory  ca- 
nal, with  mastoidal  complica- 
tion,   Danziger,    525. 

Atrophic  rhinitis,  with  ozena, 
Emerson,  333. 

Auditory  acuity  enhanced  by 
physiologic  methods,  Maloney, 
531. 

Auditory  canal,  external  atresia, 
Lewy.   1168. 

Auditory  canal,  external,  filled 
by  dilatation  of  jugular  bulb, 
Lammois,   881. 

Auditory  canal,  traumatic  atre- 
sia, with  mastoidal  complica- 
tion, Danziger,  525. 

Auditory  meatus,  external,  fur- 
unculosis causing  atresia. 
Long,  558. 

Auditory  meatus  stenosis.  Long, 
846. 

Auditory  nerve  and  salvarsan, 
Gelle,  880. 

Aural  diseases,  ocular  manifes- 
tations, Haskin,  384. 

BACTERIA,  passage  through 
tonsillar   tissue.    Wood,    894. 

Bacterium  pneumoniae  Fried- 
laender  causing  otitis  media 
acuta,  Zange,   875. 

Bier's  aspiration,  results  in  otol- 
ogy, Botella,  883. 

Bier  passive  hyperemia  in  non- 
purulent affections  of  middle 
ear.   Stein,  874. 

Blood  clot  healing  in  mastoidec- 
tomy, Blackwell.  538. 

Bone  conduction  in  syphilis. 
Beck,   1099. 

Brain  abscess,  otitic  origrin,  Be- 
rens.  433. 
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Brain    abscess,    otitic,   Smith,    769; 

Sauer,    867. 
Bronchial         calculus,  history, 

Chappell,    911. 
BroncUolith,    Chappell,    911. 

Bronchoscopic  removal  of  a  col- 
lar button,  Jackson,   360. 

Bronchoscopy  for  multiple  for- 
eign  bodies,  Winslow,   125. 

CAISSON  workers'  deafness. 
Boot,    1121,    1194. 

Calculus,  bronchial,  Chappell, 
911. 

Cancer,  larynx,  treated  by  thy- 
rotomy,    Greene,    897. 

Capsulated  bacteria  causing-  per- 
foration petrous  portion  of 
temporal    bone,    Graham,    798. 

Carbolization  in  nasal  surgery, 
Sluder,    870. 

Carcinoma  epiglottis,  primary, 
Mayer,   901. 

Carcinoma  superior  maxilla, 
Beck,    559. 

Cautery  tip,  V-shaped,  Sluder, 
-      872. 

Cavernous  sinus  relation  to 
sphenoid  sinus,  Sluder,  725, 
907. 

Cavernous  sinus  thrombosis, 
Horn,   989. 

Cavum  tympani,  relation  to  osti- 
um tympanum  ZytoWltsch, 
877. 

'Cerebellar  pontine  angle  tumor, 
Robinson,    228. 

Cerebrospinal  fluid,  loss  in  cer- 
tain  conditions,   Canfield,   604. 

Cerebrospinal  meningitis,  Be- 
rens,    666. 

Chicago  Laryngological  and  Oto- 
logical  Society,  255,  558,  834, 
846,    1166,    1182. 

Cicatricial  stricture  of  esopha- 
gus.   Freer,    848. 

Cicatricial  stenosis  of  esophagus, 
Guisez,    904. 

Cisterna  magna  drained  in  men- 
ingitis.  Pierce,    1081,    1168. 

Complications  of  submucous  re- 
section of  nasal  septum,  Mack- 
enzie,  1020. 

Congenital  osseous  obstruction 
of  postnasal  orifices,  Richard- 
son,  488. 

Congress,  International  Otologi- 
cal,  in  Boston,  1912,  Holinger, 
843. 


Cranial  nerves  in  relation  with 
sphenoid,   Sluder,    725,    907, 

Cricoarytenoid  arthritis,  rheu- 
matic, Calamide,    895. 

DEAF  instructed  to  sing  by  stro- 
l)ilion,    Scripture,    549. 

Deafness  and  vertigo  as  symp- 
toms in  tumor  in  cerebellar 
pontine   angle,   Robinson,   228. 

Deafness,  caisson  workers'. 
Booth,   1121,   1194. 

Deafness  from  scarlet  fever  oti- 
tis and  recognition  of  otitis 
interna   serosa,   Manasse,    876. 

Deafness,  progressive,  Stucky, 
229,    887. 

Deafness,  treatment  by  re-edu- 
cating the  hearing,  Maurice, 
211. 

Decannulation  and  extubation 
after  tracheotomy  and  intuba- 
tion respectively,   Jackson,   899. 

Deflection,  nasal,  and  nasal  ad- 
hesions,   Maclay,    623. 

Deflection  nasal  septum,  submu- 
cous operation  complications, 
Mackenzie,    1020. 

Deflections  nasal  septum,  treat- 
ment by  widening  palatal  arch. 
Brown,   271. 

Digital  evisceration  of  capsule 
following  tonsil  decapitation, 
Ellegooii,    1C67. 

Diphtheria,    Greene,    782. 

Dysphagia  in  laryngeal  tubercu- 
losis,  Combier,    895. 

EAR  connection  with  sexual  ap- 
paratus,  Dabney,   8S9. 

Ear,  internal,  histology,  Friesner 
and   Braun,    517. 

Ear,   residual,   Yates,    886. 

Eighth  nerve  disease  in  connec- 
tion with  epidemic  parotitis, 
Mauthner,    902. 

Embolus  air  following  puncture 
of  maxillary  sinus,  Bowen,   180. 

Embolus  with  sinus  erosion, 
Schlagel,    87S. 

Epiglottis  carcinoma,  primary, 
Mayer.   901. 

Esophageal  bougie  with  spindle- 
shaped  enlargement  for  dilata- 
tion of  cicatricial  stricture  of 
esophagus.    Freer,    848. 

Esophagoscope  for  removal  of 
false  teeth  from  esophagus, 
Kyle,    912. 


INDEX  OF  TITLES. 


1207 


Esoph£ig:us,     cicatricial     stenosis, 

Guisez,    904. 
Esophagus,     cicatricial     stricture. 

Freer,   848. 
Esophagus,  foreign  bodies.  Coak- 

ley,  909. 
Esophagus,   removal     of     foreign 

body  from,  Kyle.  912. 
Essence  of   orange   in  anesthesia, 

French,   910. 
Exenteration    mastoid   by  nature. 

Smith,    769. 
External    auditory    canal    atresia, 

Lewy,  1168.  ' 

External  auditory  meatus,  furun- 

culosis    causing    atresia.    Long, 

358. 
Extubation   following   intubation. 

Jackson,    S99. 

FIBROMYOMA.  removal,  hemo- 
philia.   Lederman,    431,-  525. 

Fifth  cranial  nerve,  relation  to 
sphenoid  sinus.  Sluder,  725, 
907. 

Fistula, 'double  (right  and'  left), 
right  in  horizontal  semicircu- 
lar canal,  left  in  oval  window, 
Fletcher,    851. 

Foramen  ovale,  relation  to  osti- 
um   tympani,    Zytowitsch.    8TT. 

Foramen  rotundum,  relation  to 
ostium  tympanicum,  Zyto- 
witsch,  877. 

Foreign  bodies,  bronchoscopy, 
Winslow,   125. 

Foreign  bodies  ,in  esophagrus. 
Coakley.   909. 

Fourth  cranial  nerve,  relation 
to  sphenoid  sinus,  Sluder.  725. 
907. 

Fracture  of  nose,  Garel,  892. 

Friedlaender's  bacterium  pneu- 
moniae, causing  otitis  media 
acuta.   Zange,    875. 

Frontal  mucocele,  McCoy,  1073. 

Frontal  sinuses,  plaster  casts. 
Loeb,    871. 

Frontal  sinus.  surgical,  treat- 
ment, Myles,   807. 

Furunculosis  causing  atresia  of 
external  auditory  meatus. 
Long,  558. 

GALVANIC  nvstagmus.  Hubby, 
638,    820. 

Glaucoma,  intraocular  tension 
lowered  by  injection  of  sphe- 
nopalatine .  ganglion.  Miller. 
492,    867. 


Graphite  stains  in  membrana 
tympani,    Voislawsky,    228. 

HEARING  organ  malformation, 
congenital  operation,  Koso- 
kabe.   879. 

Hearing.  reeducation,  Richez, 
882. 

Hemophilia,  removal  of  flbro- 
myoma,    Lederman,    431,    525. 

Hemorrhage,  nasal,  following 
turbinectomy  in  a  hemophiliac 
treated  by  injection  of  human 
blood    serum.    Emerson,    183. 

Hodgklns'  disease,  tonsillar 
manifestations,     Torrison,     255- 

Hypophysis  tumor,  Sauer,  872. 
971.  • 

INFLAMMATION  lateral  col- 
umns   of   pharynx,   Swain,    1156. 

Internal  ear  histology,  Friesner 
and   Braun,    517. 

Intracranial  diseases.  Beck,   116S. 

Intraocular  tension  in  glaucoma 
lowered  by  Injection  of  the 
sphenopalatine  ganglion.  Mil- 
ler,  492. 

Intubation  followed  by  extuba- 
tion,   Jackson,    899. 

JUGLT^AR  bulb,  dilatation,  filling 
middle  ear  and  part  of  exter- 
nal audlt:>ry  canal.  Lammois. 
88i. 

KERRISON'S  diseases  of  the  ear. 
1197. 

LABYRINTH  anatomy,  Friesner 
and   Braun,    517. 

Labyrinth,  destruction  of  func- 
tion following  radical  mastoid 
operation,  Fletcher,    852. 

Lab.vrinth   diseases,    Spencer,    581. 

Labyrinth  diseases,  inflamma- 
tory.  Phillips,   517. 

Labyrinth,  operation  for  cure  of 
paracoustic  vertigo  and  nys- 
tagmus.   321. 

Labyrinth,  operation  for  Infec- 
tion secondary  to  purulent  oti- 
tis   media,   Shambaugh.    273. 

Lactic  ferment  in  rhlnology,  Me- 
dan,    906. 

Laryngoscopy,  suspension,  Freu- 
denthal,  464. 

Larynx  cancer  treated  by  t^hy- 
rotomy,   Greene,   897. 
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Larynx  tuberculosis,  dysphagia, 
Combier,   895. 

Larynx  tuberculosis,  early  diag- 
nosis,   Lamberson,    897. 

Larynx,  tumor.  Levy,  133. 

Larynx,  ulceration  from  typhoid, 
Bryan,    811. 

Lateral  columns  pharynx  in- 
flammation,  Swain,   1156. 

Lateral  sinus  thrombosis.  Fried- 
enwald.    1090. 

Lung  stone,  history,  Chappell, 
911. 

MALFORMATION,  congenital,  of 
hearing  organ  plastic  opera- 
tion,  Kosokabe,    879. 

Malignant  tumors,  nasopharynx, 
Kelsey  and  Brown,  1147. 

Mastoid,  abscess,  and  temporo- 
sphenoidal  abscess,  Wilson,  848. 

Mastoid  bone  development,  illus- 
trated by  radiograplis,  Stew- 
art,  677,  826. 

Mastoid  diagnosis  aided  by  radi- 
ography, Law,  635,  826. 

Mastoid  exenteration  by  nature, 
Smith,   769. 

Mastoid  operation  and  vaccines, 
Braislin,    1085. 

Mastoid  operation,  clinical  indi- 
cations, Bryant,   482. 

Mastoid  operation,  laboratory 
and  X-ray  indications,  Dixon, 
369. 

Mastoid  operation,  radical,  Ham- 
mond,  652. 

Mastoid  operation,  radical,  essen- 
tials for  proper  healing  of 
wound  cavity,  Loughran,   886. 

Mastoid  operation,  radical,  fol- 
lowed by  destruction  of  func- 
tion  of  labyrinth,  Fletcher,  852. 

Mastoid  operation,  radical,  under 
local  anesthesia,  Kulenkampff. 
873. 

Mastoid  radiography  symposium, 
Birkett,   Stewart,  Law,    826. 

Mastoid  skiagraphs,  Ballenger, 
1190. 

Mastoidal  complication  in  trau- 
matic atresia  of  auditory  canal, 
Danziger,  525. 

Mastoidectomy,  blood  clot  heal- 
ing, Blackwell,  538. 

Mastoiditis,  acute,  with  paralysis 
of  abducens  nerve,  Hays.  514, 
525. 


Mastoiditis,  operative  findings, 
Ingersoll,   629. 

Mastoiditis,  pathology,  illustrat- 
ed with  radiograms,  Birkett, 
649,   826. 

Maxilla,  superior,  carcinoma, 
Beck,  559. 

Maxilla,  superior,  odontoma. 
Dean,    1077. 

Maxillary  sinuses,  plaster  casts, 
Loeb,  871. 

Maxillary  sinus,  puncture  fol- 
lowed by  air  embolus,  Bowen, 
180. 

Meatus,  auditory,  stenosis.  Long, 
846. 

Meckel's  ganglion,  intranasal 
treatment.  Holmes,   350. 

Membrana  tympani,  grapliite 
stains,  Voislawsky,  228. 

Meniere's  symptom  complex,  Has- 
tings,' 1133. 

Meningitis,  cerebrospinal,  Berens, 
666. 

Meningitis  with  drainage  of  cis- 
terna  magna.  Pierce,  l'081,  1168. 

Meningpencephalitis,  acute  oto- 
genous,  Alexander,   885. 

Menthol  poisoning,  Leroux,  904. 

Mica  splints  for  treatment  of  na- 
sal  synechia,   Moure,    892. 

Middle  ear  filled  by  dilatation  of 
jugular   bulb,   Lammois,    881. 

Middle  ear,  gross  lesions,  Wilson. 
848. 

Middle  ear,  nonpurulent  affec- 
tions treated  with  Bier's  pas- 
sive  hyperemia.    Stein,    874. 

Middle  ear  suppuration,  Alexan- 
der. 159. 

Middle  ear  tuberculosis.  pri- 
mar.v,   Long.    499. 

Monochord,  Struyrken-Scliaefer, 
1183. 

Mucocele,    frontal,   McCoy,   1073. 

Mucoperichondrium,  relation  to 
periosteum  of  nasal  septum, 
Maclay,    835. 

NASAL  accessory  cavities,  dis- 
eases,   Oppenheimer,    890. 

Nasal  adhesions,  treatment, 
Maclay,   623. 

Nasal  cavities,  tuberculosis.,  Ma- 
clay,   256. 

Nasal  diseases,  ocular  manifes- 
tations.  Haskin.   384. 
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Nasal  deflection  and  treatment 
of  nasal  adhesions.  Maclay, 
623. 

Nasal  necrosis,  treatment  with 
radium.   Broeckaert,   S90. 

Nasal  septum  deflections  treated 
by  widening  palatal  arch. 
Brown,  271. 

Nasal  septum,  periosteum,  rela- 
tion to  mucoperichondrium, 
Maclay.  S35. 

Nasal  septum,  submucous  resec- 
tion.   Butt,   201    . 

Nasal  synechia,  treatment  by 
means  of  mica  splints,  Moure, 
892. 

Nasal  tissues,  intranasal  trans- 
plantation. I^lauer,  SOS. 

Nasal    tuberculosis.    Freer,    558. 

Nasal  voice,   Kenyon.  1110,   1187. 

Nasopharynx  tumor,  maligrnant, 
Kelsey  and  Brown,   1147. 

Necrosis,  nasal  treatment  with 
radium,    Broeckaert,    890. 

Nerve  trunk  anesthesia  and  car- 
bolization  in  nasal  surgery, 
Sluder,  870. 

New  York  Academy  of  Medicine. 
-22S.   239.   517.   525,   535,   820.   826 

Nitrous  oxid  gas,  essence  of  or- 
ange, ether  and  sequestration 
in  general  anesthesia,  French. 
910. 

Nose  connection  w^ith  sexual  ap- 
paratus. Dabney.  889. 

Nose  fractures.  Garel.  892. 

Nose,  pneumococcus  infection, 
Theisen,    175. 

Nystagmus  and  paracoustic  ver- 
tigo cured  by  labyrinth  opera- 
tion. Page.  321. 

Nystagmus,      galvanic.     Hubby, 
638,  820. 

Nystagmus,  vestibular,  Flechter, 
S53. 

OCULAR  manifestations  in  nasal 
and  aural  diseases,  Haskin. 
384. 

Odontoma  superior  maxilla. 
Dean.    1077.    1166.    1175. 

Ostium  tympanicum  of  tubae  eus- 
tachii,  relation  to  fundus  ca- 
vum  tympani.  foramen  rotun- 
dum  and  foramen  oval.  Zyto- 
witsch.  877. 

Otitic  brain  abscess.  Berens, 
433;   Smith.   769;   Sauer.   867. 

Otitic  tentpoo-osphenoidal  ab- 
scess.  McCaw,   505. 


Otitis  interna  serosa,  Manasse, 
876. 

Otitis  media  acuta  due  to  bac- 
terium pneumoniae  Friedlaen- 
der.  progress  and  treatment, 
Zange.    875. 

Otitis  media,  chronic  suppurative 
— treatment,    Richards,    672. 

Otitis  due  to  scarlet  fever  re- 
sulting in  sudden  deafness, 
Manasse,    875. 

Otogenous  meningoencephalitis, 
acute,  Alexander,   885. 

Otolaryngology,  teaching.  Wish- 
art,  Smith,  Richardson,  453. 

Otology  and  aspiration  of  Bier, 
Botella,    883. 

Otology  from  medical  point  of 
view,   Spencer,   889. 

Otosclerosis,    Holinger,    843,    847. 

Otosclerosis  and  arthritis  defor- 
mans,   analogy,    O'Malley,    1007. 

Ozena,  treatment  by  functional 
nasal   reeducation,  Foy,   890. 

Ozena  with  atrophic  rhinitis, 
Ehnerson.   333. 

PALATAL,  arch;  widening  for 
correction  of  deflections  of  na- 
sal  septum.   Brown,   271. 

Paracoustic  vertigo  and  nystag- 
mus cured  by  labyrinth  opera- 
tion.   Page.    321. 

Paresis    abductor.    Stein.    1182. 

Paralysis  abducens  associated 
with  acute  mastoiditis.  Hays, 
514,     525. 

Parotitis  epidemic  in  connection 
with  diseases  of  eighth  nerve. 
Mauthner.    902. 

Perforation  petrous  portion  tem- 
poral bone  due  to  capsulated 
bacteria,    Graham,    798. 

Perforation  Shrapnell's  mem- 
brane,  Holinger,   255. 

Periosteal  flap  necrosis  followed 
by  sinus  thrombosis.  Glogau, 
509,   525. 

Peritonsillar  phlegmon.  Hopkins. 
496. 

Pharynx    abscess,    Swain,    1156. 

Pharynx,  lateral  columns  inflam- 
mation. Swain.   1156. 

Phlegmon.  peritonsillar,  Hop- 
kins,  496. 

Phlegmon  upper  respiratory 
tract.    Roe.    909. 

Physiology  of  semicircular  ca- 
nals. Shambaugh,  259. 
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Pin-swallowing,    Friedberg,    S35. 

Plastic  operation  for  congenital 
malformation  of  hearing  or- 
gan,   Kosokabe,    <S79. 

Pneumococcus  infections  of  the 
nose    and    throat,    Theisen,    175. 

Poisoning  from  use  of  menthol, 
Leroux,    904. 

Polyp,  sphenochoanal.  Kubo, 
892. 

Postnasal  orifices,  congenital  os- 
seous obstruction,  Richardson, 
488. 

Pyemia  with  sinus  erosion, 
Schlagel,    878. 

RADIOGRAMS  illustrating  path- 
ology of  mastoiditis,  Birkett, 
649,     826. 

Radiographic  findings  illustrat- 
ing anatomic  development  of 
mastoid  bone,  Stewart,  677,  826. 

Radiography  as  aid  in  mastoid 
diagnosis,    Law,    635,    826. 

Radiography  mastoid,  sympo- 
sium, Birkett,  Stewart,  Law, 
826. 

Radium  as  treatment  for  nasal 
necrosis,    Broeckaert,    890. 

Reeducation  of  hearing  in  treat- 
ment for  deafness,  Maurice, 
211. 

Resonators,  with  special  refer- 
ence to  Schaefer  apparatus, 
Sonnenschein,    256. 

Residual   ear,    Yates,    SS6. 

Rheumatic  cricoarytenoid  arthri- 
tis,   Calamide,    895. 

Rhinitis,  atrophic,  with  ozena, 
Emerson,  333. 

Rhinolaryngology  practice,  bear- 
ing of  nasal  voice,  Kenyon, 
1110,   1187. 

Rotation  after-nystagmus.  Fow- 
ler,  553. 

ST.    LOUIS    Medical    Society,    oto- 

laryngological        section,        271, 

870,    872. 
Salvarsan      and     acoustic     nerve, 

Gelle,    880. 
Sarcoma     of     tonsil     or     tonsillar 

manifestation       of       Hodgkins' 

disease,   Torrison,    255. 
Schaefer     apparatus,     resonators. 

Sonnenschein,    256. 
Semicircular    canals,     physiology, 

Shambaugh,    259. 
Semicircular      canal,      horizontal, 

fistula,   Fletcher.    S51. 


Septum  deflection,  submucous 
operation  complications,  Mac- 
kenzie,   1020. 

Septum,  nasal,  deflections  treated 
by  widening  palatal  arch. 
Brown,    271. 

Septum,  nasal,  periosteum  re- 
lation to  mucoperichondrium, 
Maclay,   835. 

Septum,  nasal,  submucous  resec- 
tion. Butt,  201;  Ostrom,   560. 

Sequelae  of  radical  tonsil 
removal,   Dabney,    1057. 

Sequestration  in  anesthesia, 
French,    910. 

Sexual  apparatus  connection 
with  ear,  nose  and  throat, 
Dabney,    889. 

Shrapnell's  membrane,  perfora- 
tion, Holinger,   255. 

Sinus,  accessory,  skiagraphs, 
Ballenger,    1190. 

Sinus  thrombosis  following  ne- 
crosis of  periosteal  flap,  Glo- 
gau,    509,    525. 

Sinus,  maT:illary,  puncture  fol- 
lowed air  embolus,  Bowen,   180. 

Sinus,  lateral,  thrombosis,  Fried- 
enwald,  1090. 

Sinus,  frontal,  surgical  treat- 
ment, Myles,    807. 

Sinus  erosion  with  embolus  and 
pyemia,    Schlagel,    878. 

Sinus,  cavernous,  thrombosis, 
Horn,    989. 

Sinuses,  accessory,  histologic 
pathology.  Beck,    913. 

Sinuses,  accessory,  plaster  casts, 
Loeb,   871. 

Sixth  cranial  nerve,  relation  to 
sphenoid  sinus,  Sluder,  725,  907. 

Skiagraphs,  mastoid,  Ballenger, 
1190. 

Skiagraphs  nasal  accessory  si- 
nuses.   Ballenger,    1190. 

Specialist     training,     Harris,     475. 

Speech,  conversational,  in  rela- 
tion to  whispered  voice,  Veis, 
S79. 

Sphenochoanal  polyps,  Kubo, 
892. 

Sphenoid  sinuses  in  plaster  casts, 
Loeb,   871. 

Sphenoid  sinus  relations  caver- 
nous sinus  and  third,  fourth, 
fifth,  sixth  and  Vidan  nerves, 
Sluder,    725,    907. 

Splienopalatine  ganglion  injec- 
tion for  lowering  of  intraocu- 
lar tension  in  glalicoma,  Mil- 
Ut.    492. 
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Staniin«rinK.  Hakuen.   776. 
Stenosis    auditory    meatus.    Long. 

846. 
Stenosis,     cicatricial,     esophag^us, 

Guisez,    904. 
Streptothrix      organism      causing 

cavernous      sinus      tiirombosis. 

Horn.    989. 
Stricture    esophagns,     cicatricial. 

Freer,  848. 
Strobilion,  an  apparatus  for  con- 
trolling   voice    of    singers    and 

for    teaching   the   deaf   to   sing. 

Scripture.  549. 
Submucous    resection.    Butt,    201. 
Submucous     resection     operation, 

complications,    Mackenzie.    1020. 
Superior        maxilla        carcinoma. 

Beck,    559. 
Superior         maxilla         odontoma. 

Dean.   1077. 
Synechia,      nasal,      treatment      by 

mica   splints.   Moure,    892. 
Syphilis     and     bone     conduction. 

Beck.    1099. 

TEMPORAL       bones,       dissected. 

Haskin.    528. 
Temporal    bone,    petrous    oortion. 

perforation    due    to    capsular  ed 

bacteria,  Graham,  79S. 
Temporal    bone    section,    Friesner 

and   Braun,   517. 
Temporal  bone,  symmetry. 

Cheatle,    19. 
Temporosphenoidal   abscess,  "V\''ll- 

son,   848. 
Temporosphenoidal      abscess       of 

otitic   origin,    McCaw,    505. 
Third    cranial    nerve    relation    to 

sphenoidal    sinus,     Sluder.     725. 

907. 
Throat,    connection     with     sexual 

apparatus,  Dabney,  889. 
Throat,    pneumococcus    infection. 

Theisen,  175. 
Thrombosis,       sinus,       cavernous, 

Horn,    989. 
Thrombosis,   sinus,    following   ne- 
crosis   of    periosteal    flap,    Glo- 

gau.    509.    525.  . 
Thrombosis    lateral    sinus,    Fried- 

enwald,    1099. 
Thyrotomy   for  cancer  of   larynx, 

Greene,   897. 
Tonsil    decapitation    followed    by 

digital   evisceration    of   its  cap- 
sule,  EUegood,   1067. 
Tonsil,    focus   for   systemic    infec- 
tion,   Shambaugh.    659. 


Tonsil    function,    Freedman,    186. 

Tonsil  removal  sequelae.  Dabney, 
1057. 

Tonsil    sarcoma.    Torrison,    255. 

Tonsillar  manifestation  of  Hodg- 
kins'  disease.  Torrison,  255. 

Tonsillar  tissue,  report  concern- 
ing passage  of  bacteria 
through.    Wood,    894. 

Tonsillectome,    Jennings,    869. 

Tonsillectomy,  results  after  op- 
eration,   tlark,    421. 

Topography  tympanic  cavity. 
Cavanaugh,    S39. 

Tracheotomy  followed  by  decan- 
nulation,    Jackson,     899. 

Transplantation,  intranasal,  of 
nasal  tissues,  Iglauer,  308. 

Tuberculosis,  larynx,  dysphagia, 
Combier,    895. 

Tuberculosis,  larynx,  early  diag- 
nosis, Lamberson,  897. 

Tuberculosis  middle  ear.  prima- 
ry.   Long.    499. 

-^Tuberculosis,   nasal.  Freer,  558. 

Tuberculosis  nasal  cavities,  Ma- 
clay,  256. 

Tuberculosis,  pulmonary,  and 
aphthous  ulcerations.  Macken- 
zie,   1046. 

Tumor  cerebellar  pontine  angle, 
Robinson,    228. 

Tumor  hypophysis.  Sauer,  872, 
971. 

Tumor   larynx.  Levy.   133. 

Tumor  nasopharynx,  malignant, 
Kelsey   and   Brown,    1147. 

Turbinectomy  in  a  hemophiliac, 
hemorrhage  treated  by  injec- 
tion of  human  blood  serum, 
Emerson.    183. 

Tympanic  cavit.v  topography. 
Cavanaugh,  699.   839. 

Typhoid  /ever  causing  ulceration 
of  larynx,  perichondritis  of 
arytenoid  cartilages,  abscess 
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